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CLEANER 


* HEAVY DUTY ANODIC STEEL ELECTROCLEANER 


* COMBINES SOAK CLEANING PROPERTIES WITH 
ELECTROCLEANING ACTION 


* GIVES EXCELLENT RESULTS ON TUBULAR AND 
gg RECESSED PARTS 
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538 FOREST STREET, KEARNY, N_ J 
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An alkaline electrolytic process for rapid, 
removal of rust and scale from steel, cast iron and malleable iron. Operates at room 
temperature. No attack on basis metal. Uses Enthone Compound 134. 


A solvent acid 
cleaner for rapid removal of oil, rust and oxide from steel, zinc, aluminum and 
other metals to prepare them for painting or organic finishing. 


A powdered acidic com- 
pound added to water to make pickling solutions for iron and steel. Safer to handle 
than sulphuric acid. Gives controlled acidity to prevent overpickling. 


A dis- 
persing agent added to acid pickles to remove colloidal and siliceous films from 
metals. Also an additive for sulphuric and nitric acid pickles to promote faster 


pickling of stainless steel, aluminum and titanium 


A surface active material extensively 
used in acid pickles to reduce fuming, to give better wetting and to promote better 


pickling 


An all-purpose inhibitor for acids 
including sulphuric and hyarochloric acids to stop attack on steel during pickling 


Write for fully descriptive literature. 


)ENTHONE 


442 BLM STREET 
NEW HAVEN, CONNECTICUT 


SERVICE REPRESENTATIVES AND STOCK POINTS IN PRINCIPAL CITIES OF U.S.A. AND CANADA, MEXICO, BRAZIL, ENGLAND, FRANCE, SWEDEN AND GERMANY 
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MEET “LITTLE STEVE,” A NEW, SPACE SAVING, LOW COST 
AUTOMATIC PLATING AND IMMERSION PROCESSING MACHINE 


Here's What “Little Steve” Can Do 





S SEELECTROPLATING 
J ANODIZING 
BLACK JAPANNING 
ENAMELING 
ELECTROTYPE PLATING 
PLASTIC COATINGS 
TINT ET el ade lle 
PHOSPHATE COATINGS 





UP TO 40,000 PIECES PER DAY 
540 RACKS PER HOUR 


Yes, this new immersion processing machine by Stevens can process 


up to 10,000 pieces pet day and it has a variety of other uses too. 


Ruggedly built “LITTLE STEVE,” the hit of the 4th Industrial 
Finishing Exposition, can be obtained at a surprisingly low initial 


A single part can be placed on 
| | | | rier arm as shown in the illustration abov 
cost t is 1dea for arge ol small COMpanles for it will fit many or racks of numerous parts can b 


production cycles. It uses an arm as a rack or will take racks 


for small parts, 


Being of small size it offers no floor space or load problems; involves 
low solution expense and means a small capital investment. It can 


be used easily as a laboratory testing machine. 


For further information about “LITTLE STEVE” write for illus- 
trated folder or call your local Stevens sales engineer. 
‘ If a larger production model is desired 


the “Sgt. Steve’ unit, using the same 
basic design, will provide the answer 


BRANCHES: BUFFALO + CLEVELAND + INDIANAPOLIS - NEW HAVEN ala '] R , D E R | CB ™ 


ac SRS ial SEVEN Ny 


FOUNDRY GRINDING BUST am mel POLISHING & OMATIC INCORPORATED 
FACINGS OPERATIONS FINISHING JMBLING CLEANING BUFFING = SHING ro uname YOUR METAL FINISHING SUPERMARKET 


Metal Finishing equipment and supplies from castings or stampings to finished product. & DETROIT 16. MICHIGAN | 
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nickel plating 


... Still and barrel. . . nickel anodes—all commer- 
cial grades and sizes. . . anode bags... single 
nickel salts—nickel chloride . . . nickel carbonate 
... nickel fluoborate . . . boric acid. 


chromium plating 


.. pure "Krome Flake" 99.8% CrO3. . . sulphates 
less than .1O%... lead, tin-lead and antimony- 


HARSHAW lead anodes. 


electroplating 


copper plating 


CH EM ICA LS . . copper ball anodes .. . Rochelle Salts .. . so- 


dium and copper cyanides...copper sulfate... 
and PP 
copper fluoborate. 


cadmium plating 


... ball and cast cadmium anodes... cadmium 
oxide... sodium cyanide ...cadmium fluoborate. 


tin plating 


...cast tin anodes...sodium stannate... stannous 
sulfate ... tin fluoborate ... acid tin addition agent. 


zinc plating 


... ball and cast zine anodes . . . sodium and zinc 
cyanide ... zinc sulfate .. . zinc fluoborate. 


*eeeeeeeeeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeee 


lead plating 
... cast lead anodes... lead fluoborate. 


*eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeneeee 


silver plating 





. . silver cyanide. 


THE HARSHAW CHEMICAL COMPANY 
Cleveland 6, Ohio 


Chicage 10, iil. . Cincinnoti 13, Obie . Detroit 28, Mich. 
. Heuston 11, Texas + Los Angeles 22, Calif. + Philadelphia 48, Pa. 
Pittsburgh 22, Pa. + New York 17, N. Y. 
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SPECIFICATIONS, THE AES AND YOU 


As a producer or buyer of plated or coated products, you 
are vitally concerned with specifications. They guarantee a 
product of uniform quality for the consumer and place the 
producers on an equally competitive basis. 

Specifications have arrived at their present status through 
a long period of evolution. However, revisions and improve- 
ments in specifications are ever being made to meet the re- 
quirements of new industrial developments, to utilize newly 
discovered test methods, to evaluate new plating and finish- 
ing processes and products and to evaluate more precisely the 
basic factors which affect the quality of coatings and finishes. 

The development of specifications requires experimental 
data which take years to accumulate. ‘This work is being 
done by Government agencies, ASTM, Industry, Consumers, 
Suppliers and by your AES. Your Society is vitally concerned 
with this development and improvement in electroplating 
and metal finishing specifications. 

The results of several projects in the AES Research Pro- 
gram are continuously supplying basic information that will 
have an important bearing on improved specifications for 
years to come. Included are the following projects: 

|. Preparation of a Process Control Handbook. 

2. Methods of testing the Adhesion of Electrodeposits. 

3. The Effeet of Impurities in Electroplating Solutions on 

Klectrodeposits. 

Methods of Testing the Thickness of Electrodeposits. 
The Physical Properties of Electrodeposited Metals. 
The Nature, Cause and Effeet of Porosity in Eleetro- 
deposits. 

Study of Accelerated Corrosion Tests for the Perform- 
ance of Plated Coatings. 

This is not the end of AES endeavors in supplying basic 
specification material— more valuable information will be 


forthcoming. 
dor Mounac. 
Ist Vice-President, AES 
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Low Cost, Low Voltage Power Conversion 
at Doehler-Jarvis Division of 
National Lead Company, Toledo, Ohio. 





20,000 ampere Chandeysson Generator 

recently installed at Doehler-Jarvis 
Division is just one of several Chandeysson 
Generators in use by this well-known 
industrial manufacturer. 





For any kind of power conversion application, Chandeysson 


Generators give you lifetime service, at low cost. 


Use GENERATORS 


For Low-Voltage Power Supply AND SAVE 4 WAYS 


1. Use Less Power -.- precision-built for high 3. Get More Out Of The 


Power You Pay For - - - 
efficiency and built-in voltage regulation 


built-in high power factor at no extra cost. 


Be Sure Of Power When You Need It Most , Enjoy Lifetime Power Dividend . Sustained, 
overload capacity as great as 50% momentar- lifetime overall constant efficiency as 
ily and 25% sustained, without distress or high as 85% does 


not decrease with age 
damage or overload. 


For product information write for bulletins D-101 and D-102—for names of users and installation data ask for bulletin D-104 


CHANDEYSSON ELECTRIC COMPANY - 4078 Bingham Ave., St. Louis 16, Missouri 
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TRICKS 
OF 
THE TRADE 


By Stan Beyer 


Stop Squeaking, Squealing, and 
Surging: Reduce Chain Wear On 


Conveyor Degreaser 


Prichlorethvlene crossrod conveyor de 


greasers are truly “workhorses” in many 
metal manufacturing plants They re 
quire normal machine 
mamtenance im order 
to obtain continued 
satisfactory opera 
tion and Jong = life 
Yet, in many facto 
ries, theconveyor 
chain runs “dry’” be 
cause the available 
lubricants are all re 
moved from the chain 
on the first pitss 
through the vapor 


The trick in ob 


taining i smooth runing conveyor and 


Stan Beyer 


reduced chain wear is the choice of a 
proper lubricant, one that will not be re 
moved in trichlor vapors. You can mix 
glycerine and powdered graphite into a 
heavy paste of greaselike consistency and 
ipply it oecasionally to the chain, or pur 
chase a colloidal suspension of graphite in 
(slydag Ac hie sont ( olloid 


(lo.) for this purpose 


ulyvcerine 


be ure too, that) your take-up we 
When removing links as the 


chain wears, be sure the remaiming cham 


sligere d 


ire of equal length and don't forget to 


witch chains to distribute wear 


Lower Temperature and Lower Ratio 
May be Called for in 
Hard Chrome Plate 


Normally 
acid-sulfats 


chromic 


selected at the 


temperature and 
ratw are 
center of the bright range for a given cur 
rent density. For applications of heavy y 
deposits on parts of regular shape, con 
siderable increase in plating speed can be 
obtaimed by selecting conditions nearer the 
boundary of the bright plating range at 


some sacrifice in throwing power—a factor 


of small importance—on regularly shaped 


objects For example, suppose you are 
plating 0.020 inch hard chrome at 130° 1 
With these 
conditions, the plating time will approxi 
mate 21.5 hour If, however, the tem 


dropped to 120° F with 75:1] 


with 100:1] ratio and 300 asf 


perature 1 
ratio, an improvement greater than LO per 
the result of the lower 


ind the ratio change. Thus, 


cent is obtained as 
temperature 
over one hour can be cut off the plating 


time still using the same current density 


SEPTEMBER 1955 


Le 


Cover Story 


ay KW 0001 MOREE 11" nt (1A TPES AN 


Glucinium 

Back in 1798 Vauquelin discovered the 
oxide of Beryllium which is also called 
Glucinium. Until recently, little use was 
made of the metal as such. Of course, it 
is found in beryl (BeO) which occurs in the 
New England States, South Dakota 
Colorado, South Africa, Madagascar, Aus 
It makes up about LL to 
13 per cent of beryl 


tria and France 


Beryllium is hard enough toseratch glass 
ind it resembles magnesium in appear 
Its soluble 


compounds are sweet and there we have the 


ince and chemical properties 


root of its other name, Glucinium, which 
comes from the Greek word glykys mean 
ing sweet. However, its alloys are light 
strong, hard and resistant to corrosion 
This has led to rather extensive investi 


gations with a view to more common use 


Today, so important is Beryllium that 


an entire corporation ps named after it 
Simon Morana, who wrote the article on 
page LLE4 (and who delivered it at the 42nd 
Annual AES Convention in Cleveland) is 
employed by the Beryllium Corporation 
He used the picture on page 1148 to illus 
trate some of Beryllium Copper alloy’s 
versatile uses Phat picture he used 
through the courtesy of Manco Products 
Ii We have pirated several sections of 
that picture and, through the courtesy of 
the Beryllium Corporation, made a rather 
startling cover design by following the art 
Conk epts dey eloped by Mondrian 

Here, then, we can say that several art 
and science forms are joined to give us de 
light, education, information seryvilium 
Copper is an alloy which is soft in its com 
pletely annealed state; which can be har 
dened to serve as a mold; which can be 
plated (ride Morana’s article 


Beryllium is a sweet metal indeed 


ith the finish that countd | 


Roto-Finish maintains exact tolerances on precision parts with 


no significant dimensional changes. 


It makes possible a wide 


range of finishes applicable to parts of almost any size or shape; 


finishes a variety of materials 


at big savings in manpower 


and costs. Without obligation, send sample unfinished parts 
to us. Include finished part for guide and your specifications. 
Roto-Finish will finish parts in its laboratory. You get a com 
plete process report. You are guaranteed results and a finish 


that counts! 


WRITE FOR FACT-PACKED ROTO.-FINISH CATALOG NOW 


Ken-Fanthe 


Originators of the Roto-Finish Process @ 


3703 Mitham Road, Kalamazoo, Michigan 


COMPANY 


P.O. Box 988 
Phone 3-5578 
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Cowles Chemical Company at Platers’ Show. Visitors and attendants in the 
booth of Cowles Chemical Company took time out for a look at the camera 
during the recent AES Industriel Finishing Exposition in Cleveland. At ex- 
treme left, George R. Woleben, Cowles Technical Man from Brocton, N. Y., 
demonstrates the adhesive properties of Cowles TY-BOND, zinc phosphate 
metal coating, to four visitors from Pittsburgh Plate Glass Company, Kokomo, 
Ind. Standing sixth, seventh and eighth from left are Earl F. Clank, manager; 
Elmer A. Lord and Cerl C. Clabaugh, sales managers of Cowles’ Metal 
Cleaner Department 


A New Acid Reclaimer Helps Solve American Wheelabrator Moves Dis- 
Some Water Pollution Problems. The trict Sales Office. American Wheelabra 
reclaimer was designed and built by tor & Equipment Corp., Mishawaka, Ind 
chemists and engineers of Crown Cork and announces that its district sales office in 
Seal Co Detroit, Mich., has been moved to 13504 

Company officials predict that wide Fenkell Ave 
spread use of the reclaiming equipment G. KR. Bryant is district manager for 
may eliminate much dumping of indu the Detroit office W. A. Illsley, F. H 
trial waste into city waters The acid Smith and J. W. Swantz are district sales 
reclaimer removes iron deposits that accu engineers. HK. D. Haworth, Jr., and Leo 
mulate in sulfuric acid solutions during a ()' Brien are abrasives engineers Db. W 
process by which steel is prepared for use Miller is district service engineer 


in the manufacture of bottle cap (dine 


New Building Over Railroad Siding 
for Lining Tank Cars. A new building 
1) feet x 200 feet, has recently been com 
pleted over the railroad siding at the 
Scotts Lane Plant of the MW Protective 
Coatings Division, Metalweld, Inc., Phila 
delphia, Pa 

Phis building was designed to give the 
most rapid and economical processing 
possible in the application of specialized 
coatings to the interior of tank cars for 
protection of their contents from contami 
nation. Sprayed zine and aluminum coat 
ings have proved to be most effective for 
the transportation of water white liquids 
Baked phenolic, epoxy, vinyl and rubber 
coatings provide many specialized sur 
faces for other products 

The building can accemmodate five rail 
tank cars which can be worked on at one 
time, independent of the weather, and 
with all the control and equipment neces 


sary to insure the optimum coating 


Diesel Chemical Co. of Brooklyn 
N. Y., has recently moved to larger quar 
ters at 578 Carroll St trooklyn, N. Y 
Phe additional space will assure better 
service and was necessary because of in 
creased business activity in the plating 


supply field 


More H,.SO,in Alabama. G. L. Bond 
President of Consolidated Chemical In 
dustries, Inc., announced the award of 
the contract to build a 500-ton per day 
capacity contact sulfuric acid plant to 
Leonard Construction Company of Chi 
cago, Il. This sulfur burning unit will be 
built on the Mobile River at Le Moyne 
Ala., some 35 miles north of Mobile, on 
a site adjacent to Courtaulds Inc. Latest 
engineering features will be included in 
the design of this unit 

Work on the site is under way and con 
struction is expected to be completed late 


in the second quarter of 1956 


minal feeptace, te wid on manor TT 
used over and over again tt, ETAL CLEANERS = Soar = | 


Plating Problems at Exposition. Wy 


madotte Chemical booth at the Indu 
trial Finishing Exposition featured the 


olving of the problems: Cleaner not fre 
, 


rinsin Inoomplete onl umd grease re 
moval btehin from cleaner Pulling 
compound not removed Poot mul sore 


moval: bxhausted cleaner 


Actual plated panel were displayed . wee: lone; Soeren ole . 
Peel Wem tard le * noe 
which Hhustrated both the defective result 7 (eh actanee 


mad it pre titiemn 


Shown here are Robert J. Racine, left, 
Manager Industrial Seles; J. B. Ford, 
Division of Wyandotte Chemicals, and 
Stephen ©. Johnson, « Cleveland 
Wyandotte Chemicals Industrial De- 
pertment Representative, one of sev- 
eral who attended Finishing Exposition 


1082 


hs 


PLATING 





Industry News Briefs 


@ Rheem Manufacturing Company, world’s larg- 
est producer of steel shipping containers, has entered 
the reconditioned drum field. 

@ Diamond Alkali Company, Cleveland, Ohio, 
has announced the formation of Diamond Chemicals 
of Puerto Rico, Inc. The new firm will operate as a 
subsidiary of Diamond Alkali with Miles H. Fairbank, 
Ine., of Puerto Rico, holding a minority interest. Sub 
stantial increases in sales and earnings of Diamond 
Alkali Company for the first six months of 1955 over 
the same period in 1954 were reported today by John 
A. Sargent, president of this leading producer of basic 
and related industrial chemicals. 

@ The Sperry Corporation has been consolidated 
with Remington Rand, Ine. to form “Sperry Rand 
Corporation,” and as a result Sperry Rand Corpora- 
tion by law succeeds to all the rights of, and assumes 
all the obligations of, both The Sperry Corporation 
and Remington Rand, Ine. 

@ New applications of ultrasonic cleaners in the fields 
of atomic energy and commercial aviation, and addition 
of a new model to its standard product line of the high- 
frequency units, have been announced by the Pioneer- 
Central division of Bendix Aviation Corporation. 
@ The executive offices of the Pennsylvania Salt 
Manufacturing Company and headquarters of its 
operating divisions have been moved from the Widener 
Building to Philadelphia's newest and most modern 
office building, Three Penn Center Plaza. 

@ A revolutionary new type of variable speed a-c 
motor will be manufactured and made available for the 
first time in the United States by Bogue Electric 
Manufacturing Co., Paterson, N. J. 

@ Versenes Incorporated of Framingham, 
Mass., purchased by the Dow Company in Novem- 
ber 1954, and operated since then as a subsidiary, has 
been absorbed by Dow, Dr. Leland I. Doan receatly 
announced. Manufacture of the series of chelating 
agents sold under the trade names of Versene and 
Versenol will continue at the Framingham plant but 
the sales and development functions are being trans- 
ferred to headquarters in Midland. 

@ What is believed to be the largest industrial inter- 
city telephone network in the world has been put into 
operation. Wheeling Steel Corporation unveiled its 
new dial system which interconnects eleven plants on 
the Ohio and West Virginia sides of the Ohio River. 
@ American Wheelabrator & Equipment Corp., 
Mishawaka, Ind., has changed its corporate name to 
Wheelabrator Corporation, effective immediately. 
The move does not involve any alteration in the own 
ership, management, or operation of the company. 
@ The formation of an industrial heating division in 
Westinghouse Electric Corporation has been 
announced by John K. Hodnette, vice-president and 
general manager of industrial products. 

@ A $1,500,000 contract for high capacity generating 
systems, has been awarded the Leece-Neville Com- 
pany, Cleveland, by the United States Ordnance 
Department. 

@ Foxboro instrumentation for Asiatic industries 
will shortly be available through the Yokogawa Elee- 
tric Works, Ltd., Tokyo, Japan 

@ A home study course in Industrial Safety Engi 
neering has been added to the curriculum of Inter- 
national Correspondence Schools, Scranton, Pa. 
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Out of meny, one moterial only hos succesfully eliminated the problem of re 
placement at this exhaust duct system over corrosive acid fumes at Sargent & 
Company, New Hoven, Conn. That material is Boltaron 6200. Fabricator: New Eng. 
Rack Co., Hamden, Conn. 


CORROSION IS 
COSTLY...SAVE 


momen pollen 


Here at Sargent & Company, as in so many similar 
installations across the country, Boltaron 6200 proves 
once again that corrosion can be licked, replacement 
eliminated. Perhaps this remarkable unplasticized poly- 
vinyl chloride can help you. Check its many advantages. 

Boltaron 6200 is a rigid material, about one-half the 
weight of aluminum, which may be machined, formed or 
welded. It is virtually impervious to corrosive gases and 
liquids, treated and untreated waters, alcohol, alkalies, 
strong and weak organic or inorganic acids. It has good 
impact strength and eliminates replacement problems. 
It is available in sheet, rod, pipe and block stock. 

The limitations of Boltaron are few and deal chiefly 
with strength and temperature conditions. Trained en- 
gineers and fabricators throughout the United States and 
Canada stand ready to discuss Boltaron 6200 with you 
in relation to your specific problem. You have much to 
gain by writing now, Box 128, for further details along 
with the name of the Boltaron representative in your 
area. 


H. N. HARTWELL & SON, INC. 


Industrial Plastics Division, Park Square Bldg., Boston, Massachusetts 
NEED EXTRA IMPACT STRENGTH? Ask ahout Boltaron 7200. 


USE READER SERVICE CARD; INDICATE A 906 1083 
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bluoro 


reduce 


3M and Udylite Announce 
chemicals have been adopted lo 
acid mist and spray from chromium plat 
ing baths, according to a joint announce 
t dylite 
and Minnesota Mining and Manufacturing 


Co. of St. Paul 


ment of the Corp., of Detroit 


The announcement was made in con 
nection with the dedication in May of 
the iM company " new research center 
near St. Paul 

It was pointed out that fluorochemicals 
constitute the only type of effective com 
pound known to date which is not affected 
by the highly oxidizing condition encoun 
tered in a chrome plating bath 

The 3M fluorochemical is incorporated 


by the Udylite Corp., in its product, Zero 


HOW TO BUY R 


FOR LONG LASTING 
PROTECTION 
OF EQUIPMENT 
AND PROCESSES 


For pickling and metal plating you 
need positive protection against corro- 
sive effect of acids on your equipment 

and the contamination of solutions 
used in your operations. Linings of 
thick, non-porous layers of rubber, 
rather than a mere film or coating, 
offer the kind of lasting protection that 


tanks 
Rubber 


lengthens the service life of your 
and other 
tank lining 


withstand change 


proce equipment 
hould be compounded to 
in temperature and 
present a re lient, non-breakable i 


face at all times 
Look for 
an inseparable bond of rubber to metal 
Where linings 


securely they can’t 


rubber linings that provide 
are bonded to metal so 
separate, you are 
assured permanent protection from 
corrosion and contamination as well as 


tray plating currents 


entrust your equipment to the com 
pany with facilities to efficiently handle 
any equipment lining job, regardless 
of size or complexity and the 
reputation of years of leadership in 
rubber lining technique specify 


“Manhattan Rubber.” 


Mist described is an 
Y omplhe tely stable 


entirely new 
surface-active additive 
for decorative chromium plating baths.” 

The Zero-Mist pellets, when added to 
the bath, create a yellow foam blanket 
that lays on the surface of the bath and 
prevents the escape of chromium mist 

In its ldylite Cor 
poration said that Zero-Mist cuts chromic 


literature, the 
wid waste up to 70 per cent, including 
0 per cent reduction of dragout losses; 
that it 


completely eliminates chromic 


acid mist and spray”; that it is “inde- 
structible at all temperatures and in all 
concentrations’; and that it improves 
health conditions, eliminates washing of 
exhausted air, and needs additions only 


to replace dragout losses 


Northwest Chemical Expands Fa- 
Northwest 
Mich 


cilities. 
Detroit 


Chemical Com 


pany nationally promi 


UBBER LINING 


MANHATTAN 
RUBBER LININGS 


Whether your lining problem is simple 
or complex, Manhattan Rubber Linings 
assure you lasting protection against 
deterioration of equipment and con- 
tamination of the solutions used in 
your operations. Manhattan Rubber 
Linings are made from thick, calen- 
dered sheets of natural or synthetic 
rubber compounded to expand and 
contract with the metal without crack- 
ing and eliminate stray plating cur- 
rents. Tests prove they cannot be 
separated from the metal without 
breaking. To make certain your equip- 
ment has perfect bonded protection, 
every Manhattan Lined Tank is tested 
under high voltage to detect any pos- 
sible imperfections. Let an R/M lining 
engineer show you why Manhattan 
Rubber Linings are the best you can 
get contact the R/M rubber lining 


facilities nearest your plant. ne one 


RUBBER LINING PLANTS AT PASSAIC, N. J.—NORTH CHARLESTON, S&S. C. 


MANHATTAN RUBBER DIVISION 


PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products * Rubber Covered Equipment © Radiator Hose 


Fon Belts * Brake Linings & Blocks 


Clutch Facings © Packings © Asbestos Textiles 


Engineered Plastic, and Sintered Metal Products * Abrasive & Diamond Wheels © Bowling Balls 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 907 


Scale model of the world’s largest clear 
span building, 2 $17 million prefabri- 
cated steel structure 600 feet wide and 
1,000 feet long, which will be erected 
on a near north side site in Chicago, 
shows unique patented three-hinge tri- 
angle truss eliminating internal supports. 
Framework will be covered by galvan- 
ized, corrugated steel sheets 


nent manufacturer of chemical cleaners 
has completed a new addition to their 
present facilities according to an announce 
ment by H. J. MeCracken, President 


625,000 Amps of Chandeysson Gen- 
erators Provide Current for Plating at 
The biggest 


low-voltage d-c generating system in his 


Chevrolet Bumper Plant. 


tory has been installed and is now in 
operation at the new 


Plating 


Chevrolet Spring 
Plant 
The plant, which is reported to be 


and Bumper 
Mich 
the world’s largest 
total of ws 
motor-generator sets 
total d« 


amperes for round-the-clock operation 


Livonia 


Is equipped with a 
( handeysson 
Phey 


output of more than 625,000 


custom-built 


prov ide ’ 


A Chandeysson spokesman stated that 
the motor-generators range in size from 
7,900 ampere units at nine volts to 20,000 
ampere units at 12 volts They were 
built to require an absolute minimum of 


maintenance in the almost completely 


automated plant An idea of the size of 
the installation may be gained from the 


fact that over half a million pounds of 


copper bus bar were required to connect 
the generators with their plating tanks 
The plating system consists of three 


straight line, fully automatic plating 


machines, each 535 feet long. Operating 
at full capacity, they plate a bumper 


every three seconds 


In April, 1956, Metal & Thermit Cor- 
poration will move approximately 200 
—— office employees to this new 
uilding in center the company is 
sony | at Rahway, N. J. At thet 
time, the firm's executive office will 
also be moved to 100 Park Ave., 
New York City 








reports large Midwestern manufacturer 


That’s what happened when this major manufacturer put Cowles NS 

— heavy duty soak cleaner —in its cleaner tanks. Tank life was doubled, 
quality of cleaning was improved, and total cost was reduced greatly. 
Cowles NS eliminates soap scum build-up to assure long tank life and 
prevent deposition of scum on cleaned parts. High emulsification 
properties of Cowles NS keep the tank clear and reduce the costly, 
time-consuming process of dumping, cleaning and recharging tanks~ 
jobs can be run wp to twice as long without changing. 


Cowles NS provides outstanding cleaning results and its flexibility 
Your Cowles Technical en Om : vr “a t= hoe , 
Representative will be permits its successful application in both porcelain enamel plants 


very happy to discuss : ating , 

po Bae at cng and in plating plants. 
lems with you and help 

bring the same exception- 


al results with Cowles NS 


that this and many other 
sp agee ts mnggaay _ Fowl CHEMICAL COMPANY 
METAL CLEANER DEPT 


? 7016 Euclid Avenue «+ Cleveland 3, Ohia 
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KON 


TOOR WHEE! leal for automa 


natic strea@ht line and rotery production 


AN EXPLODED VIEW OF WHEEL COMPONENTS... 


SIDE PLATE BUSHING KON-TOOR WHEEL WHEEL CAGE 


The KON-TOOR WHEEL is constructed of numerous segments of double-faced abrasives and is available in face 
widths 2” to 7” inclusive — Flexible or stiff construction. Multiple wheels can be used for widths over 7”. 


for the newest in coated abrasives...watch BEHR-MANNING / 











entirely new concept in polishing’ 


...the ALL coated abrasive 
KON-TOOR WHEEL 


CAN BE SHAPED TO CONTOUR PRODUCES FINER FINISHES 


Note how the KON-TOOR WHEEL hugs the radius 
of this stainless steel cooking utensil. 


MINIMUM LUBRICATION REQUIRED 


An intricate radius on a pressure cooker cover 
P 
gets polished by a 2” face KON-TOOR WHEEL. 


CUTS FINISHING COSTS 


It cuts cooler all the way — A 2” face KON-TOOR 


Polishing production soars with the KON-TOOR 
WHEEL polishing a drawn steel coffee pot. 


WHEEL on jobs like this aluminum stamping. 
EASY TO USE IT’S WEARABLE TOO!!! 


Complicated conversion factors are eliminated. 


Stands up to production for days and weeks 
The KON-TOOR WHEEL is easily adapted to stand- 
ard lathes and work-holding fixtures. 


instead of hours — note wheel at left still pro- 
ducing after days on the job. 


@ For details, contact your local Behr-Manning 
Field Engineer, or write today to / 
° A COATD abhatrets 
Behr-Manning, Troy, N. Y., Dept. PL_-9 EH R-MANNING A manus sens 
in Canada: Behr Manning (Canada) Ltd, Brantford ” A POR nutiet tarts 
for Export: Norton Behr-Manning Overseas inc.. New Rochelle, N.Y. U.S. A. ® yp cae of NORTON Company 
SEPTEMBER 1955 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 909 
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Big Savings For You With 

Type “U” Immersion Heaters 

You get much longer service life with greatly 
improved accuracy and heating efficiency from 
the new Type “U" Glo-Quartz Heaters. Order 
today—and save time, trouble, money ! 





| New! Revolutionary! Type “U” 


LZ e-WARTZ' Heater 


Gives Amazing Performance 


Guaranteed for One Year 
World's First Successful ""U" Tube Heater 


First Major Improvement in Quartz 
Immersion Heaters in 35 years 


© HEATS INSTANTLY 
® 100% SHORT-PROOF CONSTRUCTION 


© 100% THERMAL AND MECHANICAL 
SHOCK-PROOF CONSTRUCTION 


GUARANTEED TO OUT-PERFORM AND 
OUT-LAST ALL OTHER QUARTZ HEATERS 


WRITE, WIRE or PHONE 
FOR BULLETINS 
AND PRICES 


Standard Sizes in Stock 
for Immediate Shipment 


Glo-QUARTZ ELECTRIC HEATER CO., INC. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 910 
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Norton Licenses Bettinger 


The granting of the first license to the 
Bettinger Corporation for application of 
the Norton Company's new series of coat 
ings, designed to extend the use of metals 
to higher temperature ranges, has been 
announced 

Bettinger, one of the country’s leading 
companies in the production and appli 
cation of high temperature ceramic coat 
ings, worked closely with Norton in for 
mulating the new coatings, called Rokide 
series. The new coatings will complement 
and diversify Bettinger’s position in the 
coating of metals exposed to high tem 
peratures 

Norton granted its first license to Bet 
tinger on the basis of the experience Bet 
tinger has gained in the four years it has 
worked with high temperature ceramic 
coatings and their application on aircraft 
and industrial parts exposed to tempera 
tures in excess of 2000° F. In addition to 
using coatings developed by the National 
Standards and 


panies, Bettinger has also formulated its 


Bureau of other com 


own coatings for various uses 


Mid- 
western Distributor for Plating Rack 


Stanley Chemical Appoints 


Coatings. The Stanley Chemical Com 
pany of East Berlin, Conn., has named 
the RKuss-Howell Agency, with main offices 
Mich.., 


for the entire Stanley line of 


at Grand Rapids to be distributor 
plastisol 
coatings for plating racks and tanks in the 
states of Michigan, Ohio, Indiana, Ilinois 
and Wisconsin 

Phe Russ-Howell firm will warehouse 
these materials along with a line of Stan 
ley wash primers and other custom fin 


Supersheen Barrel Finishing Award 
Won by New York Aircraft Parts 
Manufacturer. Winner of the first Su 
persheen award for the largest total dollar 
savings with Almeo barrel finishing equip 
ment is the Le Roy Machine Company 
Le Roy, New York 

Savings reported by Le Roy amount to 
over $124,000 annually over previous de 
burring method. This was accomplished 
by the installation of one Supersheen Fix 
ture Barrel, used for deburring compressor 
rotor dises for jet aircraft 

Not only does the barrel finishing meet 
rigid Air Force specifications on the break 
edges, but deburring time has been cut 
from 18 hours to 4 hours per disc, increa 
ing production 450 per cent 
100 dollar 


»- 


As winner of the quarterly 
award, Le Roy is eligible for the 250 
dollar annual prize which is awarded to 
the company making the greatest total 
dollar saving over the 12 month period 
starts Sept. 1! 


Almeo'’s new contest 


and ends Dec. 31. It has been arranged 


SEPTEMBER 1955 


so that companies of every size will have 
100 dollar 


iward will be given for the company re 


a fair chance to compete; a 


porting the greatest percentage of saving 
from barrel finishing a part as compared 
to former methods There also is an an 
nual 250 dollar award for this division 

Also, each contestant who returns a 
completed entry blank will receive an at 
tractive carry-type food and drink cooler 
Awards are made either in the name of 
the company or the finishing personnel 
involved 

Entry blanks for the new contest pe 
riod can be obtained by writing Almeo 
Albert Lea, Minn 

American Agile Corporation An- 
Addition. 


Phe addition of more than 10,000 square 


nounces New Major Plant 


feet of manufacturing and research area 
to its) present 
by Dr. J. A 
the American 
Heights 


facilities was announced 
Neumann, president of 


Mapk 


The new ad 


Avile ( orporation 
Cleveland), Ohio 


The Alsop “Sealed-Disc” Filter is a sure 
winner every time that it’s called on to 
knock-out dirt, sludge and even the in 
visible impurities from your Plating 
Solutions 


“Sealed-Disc” Filters remove more im 
purities with less effort and in no time at 
all. That's because they're designed to 
meet Plating room requirements. They're 
emaller than conventional filters, yet 
capable of handling equal volumes of solu- 
tions. It will pay you to invest in a 
H inner *Sealed -Dise” Filter. You can 
depend on its proved “knock-out” per 
formance for continuous or now-and-then 
operations. See your regular Plating Sup- 
plier or write for a Catalog—it’s free 








1009 FINE STREET MILLDALE, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 908 


dition, when completed early this fall, will 
nearly double the existing plant facilities 

Avile is world renowned as one of the 
leading plastic resin converters usinw suc h 
manufacturing processes as extrusion, in 
jection and compression molding, forming 
and fabricating It serves the chemical, 
food, electrical and metalworking indus 
tries with such items as self-supporting, 
tanks; 


tems; fume scrubbers; nontoxic tanks and 


HOnCOTTOSIN & fume exhaust sys 


vessels; nonbreakable laboratory ware; 


and a wide variety of shapes such as 


sheet, rod, tubing, and the like 


Integrated 
Pennsalt 


Sharples as Operating 


Division of Chemicals. 


Sharples Chemicals Inc. was dissolved 
as a corporation July L and became an 
operating division of the Pennsylvania 
Salt Manufacturing Company, presi 
dent William P. Drake has announced 
Sharples was acquired by Pennsalt 
Chemicals through an exchange of stock 


m 1951 


on all counts 


against pitting, 
spotting, rejects 
and reworking 


EVERY TIME 


You can depend on a “Sealed-Dise" Filter 
for better finished plated work with savings 
oO time and labor 


FIRST STEP IN CUTTING COSTS 
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Ray N. Griffin, vice-president of Bart 
Belleville 


ANDOUICES 


Manufacturing 
N. J 


Corporation 
fittings and sheets 
the appointment of 
James P. MeNally 
ws sales manager 
McNally has been 
with Bart Manufac 
turing Corporation 
for the past year 
and = ha actively 
conducted the sales 
of Bart LECTRO 
CLAD 
fittings since No 
vernber 1954 An 


alumnus of Syra 


pipes and 
McNally 


cuse University and the University of 
Wisconsin, with a major in Metallurgical 
Mi Nally has alse served 


Bart Manufacturing Corporation in the 


longineering 


capacity of metallurgical technical ad 
veer on the forming and fabrication of 
nickel plated steel, and has initiated and 
directed the firm's 
gram 

MeNally has also been charged with 


the responsibility of coordinating 


welding research pro 


\ arbous 
aspects of the recently announced exclu 
ive silos agreement with ( colorado buel 
and tron covering the distribution of Bart 
LECTRO-CLAD steel sheets, and will 
continue to serve as liaison between man 


agements of both companies 


Previously affiliated with the Carrier 


Corporation is production metallurgist 
MeNally did extensive work in the solu 
tion of metallurgical problems in the 
manufacture of air conditioning equip 
ment, Atomic Energy Commission Axial 
Air Force Jet Engines 


and Army Tank Hulls 


MeNally is a member of the Americar 
Ordnance 


blow Compressors 


Association; American Society 
for ‘Testing Materials; American Society 
for Metal 


American Electroplaters’ Society 


American Welding Society 
He has 
also served on the Conservation of Nickel 
Committee 
B.S.DLA 

One of 


Department of Commerce 
Washington, D.C 

MeNally's first moves as sal 
manager will be to expand the field sales 
force of Bart Manufacturing Corporation 
to assure adequate national coverage for 
his firm's LECTRO-CLAD pipe and 
fittings 


James A. Hughes, vice-president and 
Heater 


Bryant 
Afliliated Gras 
Tin for the past five years, has been 
elected treasurer of Diamond Alkali Com 
John A, 
Sargent, President, following action by 
the Board of Directors 


general manager of the 


Division of 


pany, it was announced by 


1090 


Hughes succeeds Arthur W. Crossley’ 
treasurer since July 1, 1948, who is leay 
ing Diamond at an undetermined date, at 
which time he will announce his future 
plans 

lo his new post at Diamond, Hughes 
brings a background of 15 years of busi 
ness administration and general manage 
ment experience in the shipbuilding, oil 
field supply and consumer goods indus- 
tries from 1940 to 1944, he was asso 
ciated with the American Shipbuilding 
( leveland 


Dresser Industries, Inc., as an adminis- 


Company Then he joined 
trative executive specializing in the fields 
of industrial relations and law 

When Dresser sold its Bryant Heater 
Division to the newly established affiliated 
organization in 1949, Hughes was named 
vice-president and general manager of 
its largest divisional unit 

Ilughes, 42, earned his A.B. degree in 
1935 from Dartmouth College, and in 
1938 received an LL.B. degree from Yale 
University Law School. He is a member 
of the Union and Kirtland Country Clubs 


Curtis B. Hoffman has been appointed 
vue president sales of Brush lect ronics 
Company, Cleveland, Ohio, it was an 
nounced by Douglas C. Lynch, pres 
ident. Brush, a div 
ision of Clevite 
Corporation, manu 
factures electronic 
instruments and is 
the country’s larg 
est producer of 
high-quality mag 
netic recording 
heads and = piezo 
electric crystals 
Lynch stated 
Hoffman that “the appoint- 
ment of Hoffman, 
who has had long experience as sales 
executive in the mechanical and technical 
fields and as a consultant to management 
in industrial marketing, is another step 
forward in Brush’s expansion program.” 
In addition to his administrative du- 
ties, Hoffman will direct the marketing of 
Brush Electronics Company's industrial 
and research instruments, electronic com 
ponents and new electronic memory de 
vices which are the basis of electronic 
computers and automation equipment 
Hoffman attended Washington Univer 
sity School of engineering, 
Electronics Officer in the U.S. Navy dur 
ing World War IL and was most recently 


assistant to the president of Foote Bros 


served iis 


Gear and Machine Corporation in Chi 
cago 

He is a member of the National Sales 
executives organization and the Executive 
Club of Chicago 


L. V. Nagle, executive vice-president of 

the Udylite Corporation, announces the 

appointments in the Udylite Division as 
follows: 

L. Eugene Drury has been named 

facilities manager in charge of Ut dylite 

supplies business 

maintenance of 

buildings and 

equipment, superyi- 

sion of new build 

ings and additions 

and supervision of 

transportation in 

truck and 

car fleets in the 

Praffie Depart 


ment Drury has 


cluding 


Drury been employed con 
tinuously by Udy 
lite since 1929 in various factory super 


vision capacities 


William J. Blashill has been named 
manager of manufacturing with the re 
sponsibility of man 

ufacturing, quality 
control and delivery 
of all LU dylite equip 
ment. Blashill is a 
graduate of the Uni 
versity of Detroit 
with a Bachelor of 
Science Degree in 
Mechanical Engi 
neering His past 
experience includes 
acting as a works Blashill 
manager for Atlas 

Enameling of St. Louis, as an engineering 
consultant with Stevenson Jordon and 
Harrison from their Cleveland office and 
production control with Vickers, Ine., of 
Detroit. Blashill joined Udylite in 1950 
and served as an industrial engineer since 


that time 


Louis J. Minbiole, Jr., has been 
appointed sales manager of the l dylite 
Division of the 
Udylite Corpora 
tion. Minbiole has 
a Bachelor of Sei 
ence Degree in 
Chemical Engineer 
Wayne 
University and a 


Master of Science 


ing from 


Degree also in 

Chemical Engineer 

ing from Viaassax hu 

Minbiole setts Institute of 

Te hnology Before 

coming to Udylite in 1946 he worked 
with Buick Motor as a research engineer 
devoting his time to all types of surface 
coatings He served Udylite as the sales 
engineer until 1953 when he came into 
the Detroit office as assistant sales mana 
Minbiole is 
a Past President of the Saginaw Valley 


Branch of the American Electroplaters 


ger of the Ldylite Division 


Society, 


PLATING 





aI CAD si) search and development department of technical and production standards to 


Personals Stein-Davies and Co., Long Island City satisfy rigid Federal requirements 
He is a member of the American Institute Prior to joining the Sperry Gyroscope 
= a of Chemical Engineers and the National Company, Gerlach was associated with 
The appointment of R. F. Edgar asin Geass the Colonial Radio Company, and pre 
dustrial sales manager of the Warner vious to that, the Westchester Lighting 
Electric Brake & Clutch Company, Be Ken R. Company 
loit, Wis., has been 


announced by Nor- 


Gerlach has been appointed 
executive vice-president of Bogue Ele« Orville T. Barnett has been promoted 
tric Manufacturing Co., Paterson, N. J to assistant manager of the metals research 


man K. Ander- it was announced by E. F. Schinman, department at Armour Research Founda 


son, Vice-president president. Gerlach comes to Bogue from elon af Witacls lnstitute of Vadiualers, 
sales. 

Edgar, who at 
tended Beloit Col 


lege and the Univer 


the Sperry Gyroscope Company with ex Chicago 

tensive experience in the application of One of Barnett’s responsibilities will be 

precision motor-generator equipment to help develop projects for new areas of 
Gerlach has been associated with the research, according to Robert A. Lubker, 

electric and instrument industry for the department manager 

past 25 years in scientific apparatus, radio, Dr. Donald J. MePherson, who was 


sity of Wisconsin 
joined Warner in 
1947 He served 
as a sales engineer 
Edgar and in 1954 was 
made Midwest Ke 
gional Manager for the firm 


communications and utility manufactur appointed assistant manager of the metals 
ing. An authority in the field of quality department in May, will concentrate on 
control, he rendered nation-wide assist increasing the technical competence of 
ance during World War IL to companies the department and directing its personnel 
starting in the vital new field of guntire recruiting program, Lubker said 
Edgar will be responsible for planning , 
: control manufacturing by establishing (Continued on page 1094) 
and controlling marketing functions 
Phe Permutit ¢ ompany, New York, N.Y 
manufacturers of ion exchangers and 
water conditioning apparatus for commer 
cial and industrial 
applications, has 
announced the ap 
pointment of 
George W. Tay- 
lor as chemical re ‘ . : 
meosch euaiecwy ta — - BGrilliant, Durable Zinc 
the Special Appli ; ——-< Electrodeposits 
cations Depart 
ment. In this ca From surface preparation to finished 
pacity, he will product, this 3 step Promat process assures 
devote full time to , brilliant, corrosion resistant zinc 
Taylor the application of deposits at high current densities. 


ion exchangers and 
equipment in fields other than water con 
ditioning , i E W M 
Taylor received his Bachelor's degree ee 7073 addition agent. "<woag aneteita and sulfuric 
in Chemical Engineering from Princeton acid pickling solutions. 
University in 1948 and his Master's de 
gree from Lehigh University in 1951 j TE 


WiTH P IME 


1 hereafter he was employed at the Johns ' : ——e © 49 and B4M bright addition agents. Permits 
Manville Research Center in the research ; current densities up to 200 amps per sq. ft. 
Improves conductivity for excellent distribution 
of fine grained, high luster, durable deposit. 


and development of friction materials 
He is a member of the American Chemical 
Society and American Institute of Chem 
ical Engineers ; 
The Permutit Company have also an *” PROTECT WITH PROMAT . 
nounced the appointment of William C. yy PROSEAL 9 and 2B leach . . . Easy and 
Neumann as chemical research engincer oS rg inexpensive to use and provides maximum control 
in the Special Ap t get over uniform application of film in full bright 
plications Depart fi “ or bronze phase. 
ment pe ; 
Neumann is, at i ROMAT DISTRIBUT aY ¥ em seRnvict 
present, working Baker Distributing Compony, Cleveland, Ohio © Crown Rheestet & Supply Company, Chicago, Iilinois 
: ® Hoviland Products Company, Grand Rapids, Michigan © Industrial Materials Company, Son 
toward his New Francisco, California @ Lesalce, Incorporated, St. Lovis, Missouri © Munning & Munni d 
York State Profes , New Jersey © Reynolds Company, Philadelphia, Pennsylvenia © k Supp! 


s, California @ Swift Industrial Chemical Company, Canton, Connecticut © Wenner ow 
sional Engineer's li Incorporated, Detroit, Michigon. 





‘ 





cense and received 


his Bachelor's de : 3 
gree in ) Chemical PROMAT POOR & COMPANY 
Engineering from 
Neumann New York Univer 


ee tc Division 


graduation, he was employed in the re 


"Pere ew rer eee eee wm eww eree 
7 
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NEW G-E Germanium Power Supply for Plating 
Cuts Your DC Power Costs Three Ways 


New germanium unit combines high efficiency, ease of installation, 


and low maintenance—to save you plating dollars 


This new General Electric 1000-amp germanium 
plater, backed by four years of germanium experi- 
ence, saves you money three ways 


@ No special foundation is needed with these compact, 
lightweight units. Also, only one side of the unit need 
be clear. Both of these features help reduce installa- 
tion time and costs 


@ Germanium’s inherently high over-all conversion 
efficiency means reduced power costs 


@® Germanium rectifiers do not age, and a minimum 
of moving parts is used. Thus, maintenance is reduced 
to a fraction of what it is with other types of conver 
sion equipment. Over three years of continuous life 
testing at General Electric, and in industry, reveal 
no significant decrease in efficiency due to aging. 


OUTSTANDING FEATURES AVAILABLE in this new 
germanium plater include: down-draft air cooling, 
single-knob finger-tip control, and complete control 
flexibility. In addition, these 1000-amp, 12-volt 
units offer smooth, stepless control. And hermetically 


sealed rectifier cells promote long life in corrosive 
plating-room environments. 

G.E.’s down-draft air cooling draws air in horizon 
tally through the front panel, minimizing dust and 
dirt intake. 

Single-knob finger-tip control means simplified 
adjustment. Also, it eliminates multi-knob fumbling 
and possible transformer unbalance. 

Complete control flexibility permits the addition 
of automatic control in the future without complete 
replacement of the manual control 

This new plater is the most recent addition to an 
experience-proven line of G-E germanium power sup 
plies. To date, over 7000 kilowatts of G-E germanium 
rectifier power supplies have been put in operation 
This is the equivalent of more than 1,000,000 amperes 
at six volts, the normal plating voltage. 


FOR ADDITIONAL INFORMATION on G-E germanium 
power supplies for plating, contact your nearest 
authorized G-E plating agent, or write Section 
463-12, General Electric Co., Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








—~— —~—— 
EASE OF INSTALLATION, and the fact that only 


the rectifier need be clear, helps eliminate lay« 


one side of 


it problems 


NEW LOW PRICES 


Announcing more good news 
for plating power supply users. 
New low prices are immediately 
available on the complete Gen- 
eral Electric line of selenium 
and copper-oxide plating power 
supplies. G.E. offers you a com- 
plete line of plating power sup- 
plies to meet practically every 
plating need. 
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MEAKER Personals 
PLATING MACHINES Sw 1 ee 
USED IN WORLD’S LARGEST PLATING PLANT aaa 


nett joined the Foundation in April 1954 
as supervisor of welding research in the 
metals research department He had 
been regional sales manager of the A. O 
Smith corporation, Chicago, for the pre 


vious two years 


An expert in the field of welding and 





metallurgy, Barnett spent two years with 
the Carnegie-Illinois Steel Corporation 
Chicago: four years as engineer with 
Black, Sivalls, and Brysone Iie Okla 
homa City, and I] years as district mana 
ger in Pittsburgh and New York for the 
Metal and Thermit Corporation 


A member of the American Welding 
Society and the American Society for 
Metals, Barnett has written more than 
100 articles for publication in the metal 
lurgy field 


1200 AUTOMOBILE BUMPERS 
PLATED EVERY HOUR ey ag ae 


general field sales manager for the Bris 
tol Company, according to an announce 
ment by Harry E. 
Beane,  vice-presi 
dent in charge of 
sales 
Nuber joined the 
Bristol sales engi 


The Meaker Company is proud neering organiza 


. ° . " " P tion in 1929 He 
of its contribution in designing MEAKER cae didi Cail 


and building the plating machines aot Reger i 

: ; Engineered plating 1934 and was later 
for this plant, put into produc- ‘ ‘ : brought to the 
° | . . equipment 's designed Nuber home office at Wa 
tion shortly after the beginning for highest efficiency eng so Tact 


» ves The ic >< tle m - xport anaye | 1948 he as pre 
of the year. The large automobile in your particular export manager, In 8 he was pro 


manufacturer now plates all of operation. Call or 


moted to the position of manager of the 
company’s application engineering de 
the bumpers for its entire pro- write today and have partment and has held the position of 
sales manager since the first of 1954 


”~ : . » onl a representative from 
duction in the one plant. P Born in Brooklyn, N. Y.. Nuber studied 


electrical engineering at Brooklyn Poly 


and service organi- technic Institute Before joining the 


Meaker’s engineering and manu- i Bristol Company he was associated with 
: 5 B zation survey your the New York Edison Company in their 
facturing ability which has been problem with you at General Test and Engineering Depart 


ment and later with the Western Electric 


our nationwide sales 
This is another example of 


demonstrated so successfully no obligation. 


Company and the Board of Transporta 


over the past half century. tion of New York City 


John F. Siefen, president of the J. J 
Siefen Company, has resigned his Presi 
deney of the Company and is no longer 
connected with the J. J. Siefen Company 
THE MEAKER COMPANY ic culguiin wus ditaltve an of Dale 
1633 SOUTH 58th AVE. * CHICAGO 50, ILL. « Phone Olympic 2-2110 > 
@ Full Automatic and Semi-Automatic Plating Machines @ Strip Steel Plating Equipment 
om ~ ony es a @ Batch Type a Machines . we ye ae not change and business will be con- 


ducted as before 


Mrs. I. E. Siefen wishes to announce 


the Company standards and policies will 
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and. cuts costs 
ete aD ways because 
it’s completely automatic’ 


fast cutting, easy cleaning with 


liquid compound for all metal finishing 


| re 
What are the two big cost factors in your buffing room? 


Chances are buff life figures big when you're talking 
production costs ... and the second big factor is produc- 
tion time itself. Liquimatic Application Systems are 
licking these two cost problems in buffing rooms all over 
the U. S.—because Liquimatic is automatic. An electric- 
ally timed system feeds Liquimatic Buffing Compound 
to the buff in the exact amount to give you the exact cut 
you need. Because the buff is continually lubricated, buff 
life is extended up to 400%! 

And with Liquimatic there’s no compound wasted, no 
nubbin problem, no hand application, no changing bars 


think of the cost savings you can effect in your buffing 
room with these advantages! Savings in buff life alone 
can soon pay for a complete Liquimatic Application 
System ... a system that will continue to save you 
money — automatically. 

Check the other features of ™“ 
Liquimatic Buffing Compound... 
then write today for your LI (MATIC 
copy of Liquimatic’s big, new 
folder that tells the whole cost- 
saving story of Liquimatic in your 
buffing room. 


free 





@ longer buff life 


@ fast cutting 
@ easy cleaning 





These additional Liquimatic features mean real savings 
in terms of time, money, safety— 


@ completely automatic 


@ adhesive slow-wearing buff face 


@ non-settling 

@ high flash point 

@ long storage life 

®@ sprayable viscosity 





ai 





Aiguimatic_ ... gives more buff mileage 





HANSON-VAN WINKLE-MUNNING CO. @ MATAWAN, WN. J. 


Plants; Matawan, N. J. * Grand Rapids, Mich 
SALES OFFICES: Anderson (ind.) * Baltimore * Beloit (Wisc.) * Boston 
Bridgeport * Chicago * Cleveland * Dayton * Detroit * Grand 
Rapids * LosAngeles * Louisville * Matawan * Milwaukee 
New York * Philadelphia * Pittsburgh * Plainfield * Rochester 
St. Lovis . San Francisco . Springfield (Mass.) . Utica 
Wallingford (Conn.) 


IN PLATING AND POLISHING 


Your H.VW-M combination— 
of the most modern testing 
and development laboratory 
—of over 80 years experience 
in every phase of plating 
and polisthing—of a complete 
equipment, process ond sup- 
ply line for every need. 


INDUSTRY'S WORKSHOP FOR THE FINEST PROCESSES + EQUIPMENT + SUPPLIES 
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a special message for 
manufacturers of aviation equipment 















need a finish for 


light metal parts? IRIDITE 


Here’s the finish that combines corrosion resistance and 
paint adherence with extreme ease of application. It can 





be welded or soldered with no difficulty and presents no 





problem in “patching’’ scratches, marks or scraped 








sections. Here's what you can do with Iridite: 

























ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifi- 





cations and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 







ON Copper ... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 







ON ALUMINUM I ridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion, 
Process in bulk 










ON MAGNESIUM [ridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 






cleaning or long immersions. 











AND IRIDITE 1S EASY TO APPLY. Goes on at room tempera- 
ture by dip, brush or spray. No electrolysis. No special 
equipment. No exhausts. No specially trained opera- 
tors. Single dip for basic coatings. Double dip for dye 
colors. The protective Lridite coating is not a superim- 
posed film, cannot flake, chip or peel. 









WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete data. Write direct or call in your Iridite Field Engineer, 
He's listed under Plating Supplies" in your classified phone book. 
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Fred Zajac has been appointed Detroit 
service engineer tor Acheson Colloids 
Company, Port Huron, Mich., replacing 
Frank M. Hunter, who is returning to 
the company’s headquarters at Port Hu 
ron where he will supervise the laboratory 
phase of Acheson's Sales Engineering pro 


gram 


Servicing all of Northern and lower 


Zajac Hunter 
Michigan, with headquarters at) Detroit 
Mich., Zajac will provide technical assist 
ance to industries using colloidal graphite 
and other Acheson products in their 
operation 

After receiving a B.S. degree in Indus 
trial Engineering from the Lawrence In 
stitute of Technology, Zajac worked for 
the Jergens Tool Sper ialty Co is a sales 
engineer. During World War IL, he served 
with the Coast Guard and Navy in the 
European Theater of Operations. He is a 
member of the American Society of Tool 
Engineers 

Zajac, a native of Dearborn, Mich 
is treasurer of the Dearborn-Lindbergh 
School Parent Teachers Association 

Hunter, after receiving B'S. and VES. 
degrees in chemistry from Michigan State 
College, worked for the Chrysler ¢ orpora 
tion, Hudson Motor Company and the 
Mueller Brass Company, among other 
During World War Il, he was with the 
Chemical Warfare Service. He joined the 
Acheson Colloids Company in December 
1953, and has been sales engineer in the 


company's Detroit offices 


The promotions of two sules executives of 
the Pennsylvania Salt Manufacturing 
Company have been announced by Albert 
H. Clem, general manager of the Chemi 
cal Specialties Division 

[fective July | J. Stanley Hall, sales 
manager of Pennsalt’s laundry and dry 
cleaning products department, becomes 
sales director of the Chemical pen ialties 
Division. In this newly created position 
Hall will be responsible for the national 
sales activities of the metal processing 
chemicals, B-K food sanitizing products 
corrosion engineering, household products 
and laundry and dry cleaning chemicals 


departments 
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Personals 


Samar" rs | 


ing and sales promotion since 1950, su 


Hurley, manager of advertis 


ceeds Hall as sales manager of the laun 
Prior 
Hurley 


was a member of Pennsalt’s laundry and 


dry and dry cleaning department 


to assuming his present duties 


dry cleaning sales staff and served suc 


cessively as sales representative, sales 


training supervisor, and merchandising 


manager 


Hall, a graduate of the University of 
Massachusetts, joined the Pennsalt chemi 
cal specialties organization in 1932. He 
has been a sales manager since 1943 
Active in the Laundry and Dry Cleaners 


Allied 


years as a board member and two terms 


Trades Association, he served six 
us its president. He is also a member of 
the Philadelphia Silke s Manayers Asso mw 
tion 
Hurk ‘ 


19k Wiis 


prior to joining Pennsalt i 
Kansas 


He has had exten 


sive experience in both sales and opera 


msociated with the 


City Laundry Service 


tions and is widely known throughout the 
industry. Early experience in training and 
sales promotion activities was acquired 
during his association with the Missouri 


Aviation Institute, Trans-World Airline 


ind the Coca Cola Company 


F. H. Maas is superintendent at Wagner 
Hlect ric Edwardsville, 1 
M. H. Palm, the superintendent preced 


ing Maas, was transferred to St 


{ orporation, 


Louis 
His address is Wagner Electric Corpora 
tion, 6400 Plymouth Ave.. St. Louis, Mo 


Bettes Brown 
J. A. Bettes, > sales manager eet 
1939 of the Asbestos Textile Division of 
Raybestos-Manhattan Ir has been 
made manager of the division 

Succeeding him as sales manager is J. 
A. Brown, Jr., who has been assistant 
sales manager since 1952 

Settes will also retain his post as man 
wer of the Revolite Division to which he 
was named in May when Raybestos bought 
the Revolite organization from the Atlas 
Powder Company He has been in the 
asbestos textile industry for 26 years and 
is a graduate of the Philadelphia Textile 
Institute 


SEPTEMBER 1955 


sales 
Industrial Safety Equipment 
veteran of World War I 


irnegie 


joined Mine Safety 


Brown, a graduate of the University of 


Pennsylvania Wharton School, has been 
in the industry since 1937. He joined the 
Asbestos Textile Division 


district manager in 1947, became assistant 


. tiles mhathageyr five yeurs later He served 
with the | S. Air Force from 1942 to 
1946, when he was discharged with the 


rank of major 


Soth men will continue to have their 


offices at the division in Manheim 


John B. Davies, manager of industrial 


Mine Safety Appliances Company, 


Pittsburgh, was elected president of the 


Association 


at the group's recent annual meeting 


Davies, a native of Pittsburgh and a 
is a graduate of 
Institute of Technology Ile 


as a chemist in 1919, 


five years after the company was founded 


Before assuming his) present position 


Davies was assistant sales manager 


le ms a member ol the American hel 
ciety of Safety Engineers, the American 
Industrial Hygiene Association, and the 
International Association of Fire Chiefs 
He is a past president of the Veterans of 
Safety and a director of National Sales 


I yecutry es Ii 


Stanley S. Krentel was recently elected 


vice president and sales manager of 
MaeDermid Western Incorporated, Farm 
dale, Mich., a wholly owned subsidiary of 
MacDermid Ineorporated of Waterbury 


Conn 


Krentel is a chemical engineering gradu 
ate of Michigan State University and has 
been with MacDermid for 10 years, most 
recently as manager of the Michigan sales 


territory 


NO TANK LINING PROBLEMS HERE... 


You see, most thermoplastic sheet linings must be installed by factory- 
trained applicators using special equipment, but not 


RESILON 44 


Untrained workmen shown the si 
44 using only a torch and a trowel 
needed. Simple “heat welding 
to properly prepared steel or concrete 
material itself. Joints are filled wit 
welded” and smoothed. The result is 


bonds Resilon 44 


mple steps can install Resilon 
No adhesives or vulcanizing are 
bonds it so tightly 
that the bond is as strong as the 
h Resilon 44 strips, then “heat 
an impermeable, seamless mem- 


brane with excellent resistance to acids and alkalis at temperatures up 


to as high as 150°F 
linings of equal quality 
Save money.) 


You'll want specific information on 
so write today 


and get this ) 


S. STONEWARE 


AKRON 9, OHIO 


FOR FURTHER INFORMATION, USE READER 


And at an installed price way below comparable 
(If you prefer, we'll install it and you'll still 


this remarkable lining material 


Bulletin RL-510 gives 

the facts on Resilon 44, 
including a table of 
chemical resistance 

We moke ond install 

many types of linings 

for all kinds of corrosive 
service. Our engineers will 
be giad to consult 

with you 
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Now! Control both carbonate and 
cyanide with one compound ... WES-X 150 


New and exclusive 2-in-1 carbonate remover also replenishes cyanide; 


is the easy, low-cost way to keep any metal cyanide plating bath 


at right concentration for high-speed plating. 


Westinghouse has developed a new and far better way 
to control cyanide plating. It is WES-X® 150—an 
efficient and economical compound which removes 
carbonates, helps eliminate certain contaminants; and 
maintains or increases uncomplexed or free cyanide 
at the same time. 

Here are the big advantages of WES-X 150: 

High reaction efficiency —1.1 oz of WES-X 150 re- 

moves 1 oz of carbonates. 


Economical—1 oz of WES-X 150 yields 1.0 oz free 
cyanide. 

Precipitated particle size greater than with other 
methods—less work to handle and filter precipitate. 
Will not upset hydroxide control. 


Supplied in convenient metal drums. 


It is not necessary to batch treat the whole solution 
when WES-X 150 is used. And once WES-X 150 gets 
carbonate concentration within required limits for 
high-speed plating, it is an easy and low-cost means 
to control this concentration with WES-X 150... the 
simplest and cheapest way to get the most out of your 
plating time! 


Let a Westinghouse sales engineer help you put 
this new compound to work in your operation, All it 
takes is a free survey of your plating process and a 
specific recommendation on its application. Call 
your nearest Westinghouse sales office or write: 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-10442 


you can BE SURE...i¢ 175 


Westinghouse 


Westinghouse offers metal finishers a unique combination of 
advanced WES-X Compounds and application service. This 
Pilot Plant electroplating lab gives new processes a head start 

makes them commercially sound. WES-X 150 was proved 
here. WES-X 100C, 102, 303A and 304 are other compounds. 
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“PR” PLATED ~ BUFFED 


“PR” PLATEDNO BUFFING 


~ 


Phisisanexample of “PR'’—Periodic Reverse—Plating. Bottom 
row shows superior leveling characteristics of “PR”... appear- 
ance is equal to buffed castings—with no prefinishing. “PR” 
Plating is one of the many new ideas and compounds to come 
from Westinghouse development. 
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Trade Literature 


Please use Reader Service Card to obtain any item in this section 





Plating Process 


Sel-Rex High Speed Silver 
A new 4 page booklet 
describing the features and advantages of 
the Sel-Rex High Speed Silver Plating 
Process for industrial applications, has 
just come oll the presses 

Primarily a “technical write-up,” this 
new literature contains much valuable in 
formation including bath preparation and 
mamtenance, a step-by-step procedure for 
determining metallic silver content in po 
tosssuimn ilver cyanide and an easy 
to read Silver Plating Time Table for spe 
eilte thick ne requirements 

Also described in the booklet is the new 
Sel-Lex Silver Brightener, for industrial 
use, which permite the electrodeposition 
of silver in a uniformly smooth surface 
fully maintaining the desired ductility 


md harcdine 
1, 91. Sel-Rex D- 
sion Kquipment Catalogue The Bart 
Mi iti ( ‘wy 


ment of d-c power conversion equipment 


Power Conver- 
puloteer int the ake elop 
for over a decade. hu prepare a 12-4 we 
Hlustrated catalogue entitled \ Couicle 
to Better Plating Power 


their complete line of Selenium Hectitier 


which cover 


Iiustrated and described are basic and 
custom designed units with d-c output 
ratings ranging from O.5 to SO.000 am 
pene available to either air-cooled of 
completely euled water on oilecooled 


rented with ill Lyn ofl 


control 


stitonnatu 


a 


The Horizontal Story 


1. 902. Industrial Filter ond Pump 
Offers Bulletin NEH-155 on Horizontal 
Filters New 


operation and simplify recovery or disposal 


feature that peed up 


of filter cake are now being built into 
Industrial’s line of horizontal filters 
Dhese include & quick opening hydrauli 


cally operated and se tled door, and filter 


leaves which lift out and snap back inte 


place without belt An optional vibrat 
img attachment shakes off the filter cake 
eliminating the need for seraping or shak 
img by hand Standard feature iso in 
clude power or manual withdrawal of leaf 
meembly, completely exposing lls the 
leaves: bottom outlet: air drying facilitic 

and optional leaf Speecinig It is all ae 


seribed in Bulletin NEL-155 





lL. 903. 
Drafting 


Free Booklet on Simplified 
A 36-page booklet on Simpli 
fied Drafting has just been released by 
the American Machine & Foundry Com 
pany. Authored by J. H. Bergen, Stand 
ards Administrator of AMP's Engineer 
ing Division, the 844 by IL inch paper 
bound booklet presents in a clever yet 
dramatn matinee eleven COMMIDOTL setise 


rules for simplifying drafting practices 


Lines on Alignment 
1 904 
cribing the composition, advantages and 
pecifications of the new King-Way Align 
ment Instrument has been issued by the 
Minneapolis, Minn 


L hve b-prenuee brochure discusses the ex 


Alignment Literature de 


King Instrument Co 


pense that results from misaligned bed 
witys, how the instrament may be used in 
preventive maimtenance and machine re 
building, how it operates and how it is 
ipplied “pace 1s devoted to the instru 
thet extreme mcuracy ud = ese of 


operation 


L 905. 
Minerals 


md a wide range of master and pow dered 


Metals, 


Producet 


Alloys, 


of chromium metal 


Pr Aa essed 


ferro alloy the Shieldalloy Corporation 
has announced a new booklet outlining 
md products made at its New 
field, N. J plant 

The booklet denonmstrate 


ope ition 


Shieldalloy’s 
use of modern methods and facilities in 
the processing of welding rod materials 
master alloys, and other specialized metal 
lurgiceal and ceramic product 

booklet is a handy 
detailed listing of applicable products to 


Featured in the 


fit specific industrial needs 


I. 906. 


ides, Chromic Acid 


Waste Treatment of Cyan- 
Processes for treat 
ing highly toxie cvanides and chromium 
compounds in industrial wastes are de 
scribed in a booklet recently issued by 
Fischer & Porter Company, Hatboro, Pa 

By means of flow diagrams the 16-page 
booklet illustrates most common methods 
of treating evanide and hexavalent chro 
mium wastes and the applications of 
Fischer & Porter instrumentation for con- 
trolling the processes. Instruments used 


ire illustrated and described 


907. “Glass Fiber Filter Dises” 
A 4-page 


complete range of septa for every commer 


2-color bulletin covering a 


cial use, has just been issued by Fried 
Millville, N. J 


The bulletin pictures and describes fil 


rich and Dimmock, In 


ter dises and gives the shapes, fiber diame 
ters, disc diameters, disc thicknesses and 
disc densities available 

Besides the filter dises, the bulletin de 
scribes other glass fiber products filter 
rolls, skheins and mats 


1. 908. 
ishing 


Precision Cleaning and Fin- 
American Wheelabrator & 
Mishawaka, Ind., is 


a quarterly brochure devoted 


Equipment Corp 
publishing 
to the subject of precision cleaning and 
finishing. It deals with the wet abrasive 
blast cleaning process 

Phe first issue contains a complete dis 
cussion of the Scope of the wet blasting 
process and the diversity of applications 
that it is capable of serving 

Also included are case history iter 
about its use for the following applica 
ticns Glare-free finishing for precision 
instrument dials, reconditioning rubber 


molds, reconditioning various items of 
plant equipment, and increasing cutting 


tool life. Also included is 
wet blast abrasives. Other subjects will 


i discussion ol 
he covered in forthcoming msues 
909. Industrial Heating Facts 


A new 


plant management and 


handbook designed to provide 
engineers with 
basic concepts of industrial heat process 
ing and heat control is oow being dis 
Michigan 


tributed on request by the 


fiven ¢ ompany of Detroit 


ADVANCE 


TOOLING METHOOS 


Advance Illustrates 


L910. 
ties —A new 12-page bulletin 
Dooling Methods,’ 
by The Advance Die and Tool Company 


Tooling Methods and Facili- 
Advance 
has just been publishe d 


The new bulletin illustrates and describes 
the facilities and equipment available at 
Advance and also pictures an assortment 
of stamped and formed jobs produced with 
Advance dies and tools 

The subjects illustrated include a 


range top heater cabinet automobile 


grill bar, refrigerator door panel, steam 
iron cap and other appliance parts. Be 
cause of the ingenious tooling employed, 
each of the parts shown was stamped 
drawn or formed with fewer steps and 


operations than formerly required 
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HOW TO INCREASE 
YOUR REJECTS / 


USE YOUR 
ELECTRO-CLEANING 


Sounds ridiculous, doesn’t it? No one wants to in- 
crease rejects... but perhaps that’s just what you're 
doing without realizing it. Electro-cleaners are not 
designed to remove heavy contamination carried 
over from the soak tank—the soak tank must do 
its job, Carry-over contamination cuts down cur- 
rent-carrying capacity which reduces the efficiency 
of electro-cleaners. And rejects go up if you force 
electro-cleaners to do the soak cleaning job. 

For controlled foaming cleaners that do their job 


in the soak tank ... rely on Diversey 909 and 404, 


DIVERSEY 909 is a non-caustic, mildly al- 


kaline cleaner for all metals. Exceptional wetting, 
emulsifying and dispersing action provide thorough 
cleaning and free draining, leaving work free of 


contamination, 


DIVERSEY 404 is non-caustic, but more 


alkaline. Has excellent wetting, emulsifying, dis 
persing and water softening action. Designed for 
heavier types of contamination and barrel cleaning 


operations. 


Write today for an on-the-spot demonstration 
of either of these outstanding cleaners. 


THE DIVERSEY CORPORATION 
1820 Roscoe Street, Chicago 13, Illinois 
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“House that Sisal Built” 
\f>'D) ... Originators of 


_ATTENTION JOBBERS: 


the JOPD Buft Company 


SANDWICH, ILLINOIS . TELEPHONE 2171 
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For Plating, Cleaning 
and Rinse Tanks 








Self-Operating 
TEMPERATURE 
REGULATOR 


HAS EASY TO READ 4” 
DIAL THERMOMETER 


PLASTIC COVERED 
THERMAL BULB 
AND TUBING 

Highly resistant to metal 
finishing solutions 


SIMPLE TEMPERATURE 
ADJUSTMENT 


DURABLE CONSTRUCTION 
VALVE STEM LUBRICATOR 
Helps give better control 
keeps vaive stem working freely 
EASY TO INSTALL 


Wo insulators 
required 


Simplest, Most Reliable Control Made 


i Holds Temperature at the Right Point 


Savings Often Repay Its Cost 2 to 6 Times a Year 


Why Powers No. 11-MF Regulator Gives Better Control and Lasts Longer— 
better TEMPERATURE Control results from powerful bellows and mini 
mum of valve stem friction. Valve Stem Lubricator aids easy movement of 
valve stem without binding. Double ply metal used in Powers bellows out 
lasts ordinary single ply type. Greater durability of plastic covered bulb and 
tubing also helps prolong the life of the regulator 

Dial Thermometer indicates temperature of solution under control. It gives 
a visual check of the process and makes it easy to adjust regulator for dif 
ferent temperatures 

Eliminate “the human element” in temperature control with Powers auto 
matic Regulators. They're simple, compact and dependable. They stoy 
OVER.-heating, prevent “boil-overs,” waste of steam, water wasted by evap 
oration, burnt plated parts, rejects, decomposition of costly additives and 
loss of volatile ingredients from cleaning solutions, 


Powers Nationwide Service and 24 Hour Delivery in the USA 
are important time and money saving advantages. Order a 
Powers No. 11-MF Regulator now. Call your supply firm or 
write us direct for Bulletin 330 and prices 


THE POWERS REGULATOR COMPANY 
SKOKIE, ILLINOIS | Offices in chief cities in U.S.A., Canada and Mezico 


Over 60 years of Automatic Temperature and Humidity Control 
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rat 1- 
CONTROLS 
CORROSION 


Zine Applications 
L911. Zn vs Corrosion How Zin 


Controls Corrosion,” a 32-page illustrated 
booklet has just been published by the 
American Zine Institute, New York, N.Y 

The book ke scribes the many Ways Zile 
lengthens the life of steel products, and 
reduces maintenance costs Drawings 
charts, and photographs together with 
brief comments present the corrosion con 
trol characteristics of zine coatings, zine 
pigments, and zine anodes. An extensive 
selection of farm, industrial, marine and 


building applications of zine is reviewed 


L—912. HI-VAC) Equipment — New 
Catalog 551 describes in detail and illus 
trates High Vacuum Equipment Corpora 
tion's mass production and experimental 
type metallizing units. Detailed informa 
tion is given on the special Planetary In 
terwr Mechanism originated by High 
Vacuum Equipment Corporation which 
assures greatest production flexibility and 
economy Also included is a description 
of the vacuum metallizing process, point 
ing out the versatility and time and 
money saving features of this modern 
mass production technique of metallic 


finishing 


L913. Small Deaerating Heater 
Graver Water Conditioning Co New 
York, N.Y is now offering a technical 
bulletin on its new, small size deaerating 
heater. This deaerating heater was specifi 
cally designed by Graver for use in small 
steam generating plants Economy of 
operation, low initial cost and minimum 
space requirements are important features 
The bulletin describes in detail the de 
sign, operation and application of the 
heater. The heater is used in those smaller 
plants where heating of boiler feedwater 
and removal of corrosive gauses are neces 


sary 
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48 Sparkler Horizontal Plate Filters in this installation 


Why do the largest 
plating plants in the world 
Choose SPARKLER FILTERS? 


The answer is simple, and obvious to plating 


engineers. 


First 


fileer will not crack or fall off with a variation 


the cake on a Sparkler Horizontal plate 


in pressure or with a complete shut down of filter- 


ing. Second — dry cake disposal eliminates the 


sewer problem. Third the quick-change plate 


SPARKLER MANUFACTURING CO., 


assembly reduces the down time for cleaning each 


filter to a matter of minutes 


This is why many of the world’s largest plating 


plants use Sparkler Filters exclusively, 


Plating engineers can get full cooperation at 


Sparkler on any size installations, 


Mundelein, Ill. 


Filtration engineering and manufacturing has been our exclusive business for over 30 years 


Manufacturing plants in Canada, Holland, Italy, Australia 


Service representatives in principal cities throughout the world 
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BRIGHT RHODIUM SILVE 
PROCESS R SOL. 


to rhodium and first choice 15 the 


U-SALT 


The swing '5 
Contair 
aini 
Sel-Rex Bright Rhodium Process! Our process pro th ng 54% metal} 
© bat allic si] 
a brilliant, fine gram deposit that combines h ver, 


duces 
Maint 
enanc 
e 


hardness, high reflectivity and excellent resist 


- are elimi 
ance to corrosion Sel-Rex Bright Rhodium n 


ated. 


1S particularly ideal in the optical, 
jewelry, electrical and electronic 


industries 
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SEL-REX PRECIOUS METALS, INC 
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“Reactronic’’ Rates High! 


EK 914. Regulated D-( 


Unit for Computer Applications The 


Power Supply 


dey elopment of a new lhghtweight, com 
pact regulated d-c power 


Sel-Rex 
specifically for 


supply tirut 
known as thre Reactronic 
designed computer and 
similar applications requiring close voltage 


regulation, has been announced by the 
Bart- Messing Corporation, of Belley ilk 
N.J 


beature inal 
the Sel-Rey 


idvantages claimed for 


> ; 
reactronn include: auto 


matic voltage regulation with magnetic 


amplifier control for smooth adjustment 


over the entire range; static regulation 
plus or minus | per cent from no load to 
full load; ripple voltage 
volt peak to peak 


operation with 


limitation of 1 
id maimtenance free 
nonwearme static com 


ponent no vacuum tubes or moving 


parts 
Equipped with time-tested and proven 
Selenium Reetifier the 


sel-Hex Leu 
units are available from 4 to 300 
volt capacitic it all current values from 
1 amp 

The manufacturer states that the spe 
Sel-Rex Reactroni« 


permits modification to meet requirement 


cial design of the 
of specific applications, such as those ne 


cessitating comstant voltage output or 
variable constant current output, in size 


up to 50.000 apes 


E915. For a Chromate film on Ab. 
Phe Chemical Corporation of Springfield 
Mass 


Aluminum Sealer 


their new Luster-On 


222-M 


1 chromate film on aluminum that pro 


ANDOUNCES 


which produce 


vides excellent corrosion protection and 
can serve as a paint base The new sealer 
replaces anodizing where hardness is not 
a prime factor: has salt spray resistance ti 
600 hours 
Luster-On Aluminum Sealer is easily 
applied mm one dip at room temperature 
it adheres well and does not leach easily 
It can be dyed in many attractive pastel 


colors Meets 
MIL-C-5541 


government specification 


SEPTEMBER 1955 


E—916. The 
Versatile Design and is Automatic 

Demonstrated for the first time at the 
1955 Industrial 
Wagner 


plating 


Platocrat Has Simple, 


Finishing Exposition 
fully 


Platocrat, was 


Brothers’ new automatic 
mechanism, the 
enthusiastically acclaimed by many view 
ers for its efficient, trouble-free design and 
versatile operation 

Among the Platocrat’s unique features 
are: (1) a replaceable plating tank which 


enables the plater to change from cad 
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The Platocrat in Action 





mium to zine i miunmute without the 
usual time-consuming tank cleaning oper 
ition One tank is simply pulled aside 
ind replaced with a spare tank 2) The 


plating tank is electrically isolated from 


the rest of the mechanism to eliminate the 
Three 


point rail contact of work-carriers assures 


possibility of stray currents 3 


constant, dependable current flow 1) A 
versatile cycle allows as many as seven 
stations in both the pre- and post-plating 
Tanks are sectionalized at the fa 

Racks are 


parts 


ve le 
tory to particular needs > 
12 inx6 inx 30 in, provide big 


carrying area for higher production 


E—917. 


Eliminated 


Waste 


Since the disposal of chro 


Disposal Problem 
mic acid wastes in the anodizing industry 
is of tagjer rnportance because ofl thre 
legislation now adopted by many of the 
18 states, Enthone, Ine New 


manufacturers of chemical prod 


Haven 
(oonn 
ucts for the metal finishing industry, ha 
mnounced Deoxidizing Compound 89, a 
nonehromic acid containing material for 
stripping all types of anodic coatings from 
dluminum parts and racks. Deoxidizing 
Compound 89 js alkaline in nature and t 
used in water solution at room tempera 
ture for removing these anodic coatings by 
immersion only. Average coatings are re 


moved ina few seconds Phe compound 
contains no ingredients which make waste 
disposal a problem Literature is ay ailable 
KE 918. New Sizes in “Pebs™ Crown 
Pebs the 


barrel tumbling media — are now available 


triangular shaped, cera 
matler size. according to Crown 


KRheostat & Supply Co., Chicago, HI 


I hi new mall-sized Peb consider bly 


mow thew 


extend the range of u efulne to which 
Pebs may be 


riatler i7t fine 


applied sing the new 
finishing work coun be 
scomplished By selecting 


the proper size the lodgement’ hazard 


encountered when couventional random 


haped natural or synthetic stone chip 
howl ‘ im hele mad lots i 
This also eliminates the necessity for an 


lodged 


extra operation to remove the 
material 
Phe tough wear resisting ceramic used 
: f Pel . 
in the manufacture o ebs psures a sery 


“wt life 


natural stone 


everal times longer than either 
or aluminum oxide type of 
tumbling chipy Because of their uniform 


hape, Pebs can be quickly and 


size and 
easily screened to separate one size from 
inother, or to separate them from the work 


being processed 


Crown's Midgets 





oY SCHAFFNER 
OU 


give more : 
fealit-t-le | see 


hye cage q 


euLLy VENT! 


modern up-to-date 


in ovr own - buffing problem 


your roughest 





4d ond controlled 


be tailor made tor 


mMonvfacture 
guft plant. Com 





Rie MADE BY THE MANUFACTURERS OF FAMOUS AND AC- 
: av CEPTED SCHAFFNER NO NUBBIN BUFFING COMPOSITIONS. 
>i 


; : CLIP TO YOUR LETTERHEAD 


Cle me Phoney Wosewood 1.9902 
€ h qd f + r e r “$chatiner Bros. moke 
things shine 


manufacturing company, inc. Woe nn ee ee 


SCHAFFNER CENTER * EMSWORTH, PITTSBURGH 2, PA. 





and complete information: 


Nome, Manufacturer and — 
NOW PRESENTLY USING ~ —_ Code No. of Buff 





DIAMETER _. on ———— . CENTER SIZE ___ 
CENTER SIZE 7 es — - 





PLY ——EE ———= llr 


NORMALLY | USE __ _.. SECTIONS PER MONTH —— 
NAME __. . - a 


COMPANY 7 2 —unmiommemeas: GE atime 














CO —=—————E—S— 


porto roor mone 





SCHAFFNER AIR-COOLED METAL-CENTER BUFFS ARE PRICED RIGHT PRODUCED IN ALL DIAMETERS, CENTERS, PLYS AND COUNTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 924 PLATING 





a a 
a 
ond Spray Finishing 
Manufacturers and Spe 
cialists in the Develop 
ment of Production 
Methods, Equipment 
ond Compositions 
Manufacturers of Lea 
Compound and Leorok 

Industry's quality 
buffing and polishin 
compounds for over 3 
yeors 


Lower Cost 


on the new 


Sunbeam 


RADIANT CONTROL 


TOASTER 








LEA Ze, 


tHe LEA maNuFACTURING CoO. 


16 CHERRY AVE., WATERBURY 20, CONN. 


Lea-Michigon, Inc., 14066 Stansbury Ave., Detroit 27, Mich 


leo Mfg. Company of Canada, Ltd., 370 Victoria St., Toronto 2, Canada 


Monvfacturing Plant: 237 East Aurora St., Waterbury 20, Conn 
Lea-Ronal, Inc., Main Office and Laboratory, 139-20 109th Avenue, Jamaica 35, N. Y 
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ANNOUNCING : 


AC/0 COPPER 


Lea-Ronal 
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PLATING PROCESS’ 


































































































LEA-RONAL is now marketing a new Bright Acid Copper Process, using Copper Gleam addition 
agents, which in many production tests showed marked superiority over any former acid copper process. 


No new setup or special equipment is necessary to obtain the advantages of this Lea-Ronal Process. 
Conventional acid copper baths can be easily converted. 


FEATURES INCLUDE: 


1... Exceptional Leveling Action, as evidenced by 
the surface analyzer tracing shown in the unretouched 
graph above. This means prefinishing operations can be 
greatly reduced or even eliminated 


2... Economy in Buffing because the deposit has 
excellent buffability; coloring, where required, is easy 
and economical 


3... Economy in Nickel because of the brightness 
and excellent leveling characteristics of the Lea-Ronal 
process. It is possible to use thinner nickel deposits. It is 
also practicable to substitute the Lea-Ronal Acid Copper 
Processes for nickel if leveling is the only requirement. 







LfA GROUP 
serving the F ob g field 
Lea Ronal inc 
Lee Michigan Inc 
The Leo Mfg Co, Wotert 
lea Mtg Co 


Plating Polishing Guffing 


4... Economy through Stability because the Lea- 
Ronal Brighteners are completely stable even at higher 
temperatures. No brightener breakdown takes place, 
hence fewer carbon treatments. 


5... Economy in Time because it is possible to op 
erate at elevated temperatures without brightener break 
down; higher current densities and rates of deposits can 
be obtained. 


If you are operating Acid Copper Plating Baths, why 
not investigate the merits of the Lea-Ronal Acid 
Copper Plating Process. Full details will be sent on 
request. 


*patents pending 


Main Office and Laboratory: 139-20 109th Avenue Jamaica 35, N.Y 


dn Are you interested in Buffing, Polishing and Burring Specialties? SEE THE OTHER SIDE OF THIS INSERT. 














REPORTS from all over 


... stripped, cleaned and degreased 


«eee ener 


(This section is especially compiled for the readers of PLATING; 
here the world in which we work and operate is stripped of its veneer, 
cleansed of its distortions and carefully degreased of superfluities). 


Becco Chemical Div. of Tool Machine for more than a year 
has been quietly building a big hydrogen peroxide plant at Buf- 
falo. It will use the new low-cost nonelectrolytic process. Cost, 
2 million dollars. 


In August, the patent office started hiring the technical per- 
sonnel it needs to cut down the immense backlog of patent appli- 
cations. Not much improvement in this situation is forecast, 
nevertheless. 


Aicdiodcevccesc 


b.<- 


. .Position or Title. . S 
..-Zone 


In many sections (get a local ruling) the way plant machinery 
is mounted may cost extra taxes: a machine that is not lagged 
or bolted to the floor is taxed as personal property and therefore 
comes under accelerated depreciation provisions. In some cases, 
machines lagged to the floor are considered part of real estate 
and taxed as such. 


Quotations on all metals stand: 
ANTIMONY—Five tons or more but less than carload .... 


September 1955. Do not use alter November 15, 1955 
GNQUIRIES FORWARDED PROMPTLY TO PROPER SOURCE) 


ao 
il; 


+e eee ewe eee eens 


(ingot 
MERCURY—(per 76 Ib flask). . .... 62-2 eevee 
NICKEL—(F.0.B. Port Colborne U. 8, duty included)... . ... -. 6-6 cee cevennes: 





PLATINUM—(refined per oz). ....... oon Kebetehipbess ceeded 
SIL VER—New York, per/ounce : : 


ZINC—Prime Western (E St. L.) + 
Prime Western (delivered) snk ; he's 











METALS—Tin disease can be fought successfully by making 
sure that the composition of the tin is within a certain range be- 
fore it is exposed to low temperatures. If ways could be found 
to keep tin in the gray form at ordinary or high temperatures, it 
might become as important as germanium and silicone in the 
electrical field . . . Poroloy, a new porous metal developed at Ca/ 
Tech is ciaimed by Poroloy Equipt. Inc,., Pacoima, Calif., to show 
promise for aviation uses such as high-temperature wall cooling, 
filtration and boundary layer control. This sintered-wire porous 
metal is made by positioning the wires mechanically in a prede- 
termined relationship, then sintering them in a controlled atmos- 
phere furnace. There is no bonding agent as such, and no 

»wdered metals are used. It is available in large flat sheets, 
es seamless parts, long thin-walled tubes . . . Claymont Sieel 
Products, Wilmington, Delaware, is advertising its Lectro-Clad 
nickel plated viel, electroplated by the patented Bart Process 
for economical protection against product contamination and dis- 
coloration. These steel products have all the strength of nickel- 
carbon steel yet are coated with a uniform heavy layer of metallic 
nickel (over 99 per cent pure), The protective nickel layer can 
be bent, welded or rolled without chipping, spalling or flaking. 


FINISHES—Acid Hose made from “hypalon” chemical rub- 
ber resists strong oxidizing acids and other chemicals, according 
to Du Pont ef Co. The new hose, said to have given four times 
service life of regular acid hose in a chromic acid operation is be- 
ing introduced commercially after two and a half years of re- 
search .... Porcelain finish that looks like copper has been de- 
veloped by Pemco Corp., Baltimore. The maker says one firing 
of the new Coppertan finish, applied to a steel surface, gives sur- 
face that won't tarnish or scratch. 
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VVVUL LAVA SPECIFICATIONS and TESTS for 


ELECTRODEPOSITED 
METALLIC COATINGS* 


FREE FOR THE ASKING 
USE Reader's Service Card 














Sranparps Retatinc to E.ecrroperosiren Metaciic Coarincs 


Specifications for: 

A 164-65. Electrodeposited Coatings of Zinc on Steel 

A 165-63. Electrodeposited Coatings of Cadmium on Steel 

A 166-63 T. Electrodeposited Coatings of Nickel and Chromium on Steel 
(Tentative) 

B 141-45. Electrodeposited Coatings of Nickel and Chromium on Cop- 
per and Copper-Base Alloys 

B 142-53. —_ Electrodeposited Coatings of Nickel and Chromium on Zinc 
and Zinc-Base Alloys 

B 200-55 T. Electrodeposited Coatings of Lead on Steel (Tentative) 

B 201-49 T. Chromate Finishes on Electrodeposited Zinc, Hot-Dipped 
Galvanized, and Zinc Die-Cast Surfaces (Tentative) 


PLATING 
445 BROAD STREET 


NEWARK 2, NEW JERSEY 





Methods of: 
A 219-61 T. Local Thickness of Electrodeposited Coatings, Test for 
(Tentative) 
B 117-49 T. Salt Spray (Fog) Testing (Tentative) 


Recommended Practices for: 
B 177-49. Chromium Plating on Stee! for Engineering Use 
B 183-49. Low-Carbon Steel for Electroplating, Preparation of 
B 242-63. High-Carbon Steel for Electroplating, Preparation of 
B 252-53. § Zinc-Base Die Castings for Electroplating, Preparation of 
B 253-53. § Aluminum Alloys, Preparation of and Electroplating on 
B 254-53. Stainless Steel, Preparation of and Electroplating on 
B 281-63 T. Copper and Copper-Base Alloys for Electroplating, Prepara- 
tion of (Tentative) 
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No Postage Stamp Necessary if Mailed in the United Stetes 




















*Sponsored by ASTM and AES 
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For Books and Binders Please Enclose Remittance with Order 
BINDER [| 
SPECIFICATIONS AND TESTS FOR ELECTRODEPOSITED 
METALLIC COATINGS 


(USE THIS CARD FOR ORDERING 
ASTM—AES SPECS & STANDARDS, BOOKS AND COVERS) 








Please send me the following: 





Fig. 1. Loading End. Loaded racks are hung 
on rod placed in saddles on transfer frame. At 
end of each period the machine 
automatically lifts all rods and advances each 
one tank in the processing cycle 


Fig. 2. Delivery End. Picture shows transfer 
frame elevated in the transfer operation, When 
the frame comes down the last rod, which car 
ries parts from the last tank in the processing 
cycle, will be placed in the unloading saddles 
on the frame which extends beyond the last tank 


processing 


Features 


® Affords practically any required cycle 


for plating, painting, etching, et 


® Flexible ‘skip” tanks 


for processing articles of different basi 


Kasily adjusted to‘ 


metals without changing solution 


® Automat 


processing period from 10 


Timing Easily set for any 
seconds to 


20 minutes. 


® Uniform 


timer 


Processing. The automat 


doesn't forget is not called 


away Spoilage is avoided 


e Helps 
tion At a glance 
loaded 


locate the cause 


Foreman maintain full produ 
he can see partially 
saddles then 


rods or empty 


® Available with conveyor-equipped plat 
ing tank to which processed work is 


automatically transferred 


¢ W Automatic 


TRANSFER MACHINE 


for Pre-Plate Processing 


One unit saves labor of 3 to 6 men. 


Extremely flexible—different metals 
such as steel, brass and even die casting 
can be processed with the same set-up. 


Shops that have BELKE Automatic 
Transfer Machines use them for most 
of their work. 
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The BELKE Automatic Transfer Machine stops the backaches and 
high labor costs of processing parts for plating 


The machine automatically lifts and transfers work from tank to 
tank through the entire pre plating eyele such as electrocleaning, 
tepid running rinse, anodic electroclean, cold running rinse, acid 
bath, cold running rinse, evanide bath, cold running rinse. Prac 
tically any evele can be had 


The Transfer Unit can be adjusted to “skip” tanks as desired 
for processing articles of different metals such as steel, brass and 
die castings. This flexibility makes practical automatic processing 


of a great range of varied work 

For further labor-saving, a conveyor-equipped plating tank can 
be furnished with the BELKE Transfer Unit. The Transfer Unit 
automatically transfers processed work to the conveyor and the 


work is completely plated while moving through the plating tank 


Send for literature or see your BELKE Service Enginees 


Khe 4) ) Manufacturing Company, 947 N. Cicero Ave., Chicago 51, Ill. 
a PER Be) EVERYTHING FOR PLATING PLANTS 


SEPTEMBER 1955 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 926 
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bh 919. Quick Sticking Tape 
| pury 
vdbye 


ve Th liccuals 
tiitehir for pore 
tion: holdin mall parts on triareit eahin 


contamer md tabbing, repawimn aul re 


Ait procul lly designed 
manulaecturer tehr-Manning Di 
vision of Norton ¢ company Troy. N. Y 
to uowind easily from the roll and adhere 
readil to complex contours as well as flat 
It has « flexible crepe paper backing rv 
miant to bent reosture mud fiaine 


Made thin to prevent paint build-up, it i Fast and Efficient 


means 


SERVICE 
wtth a big... 


Seymour service extends 
beyond the making of 
Anodes and Bright 
Nickel. It goes right to 
the heart of your indi- 
vidual plating problems 
with the services avail- 
able to you—without 
cost—in the Seymour 
Laboratory. 








Here, a well-equipped 
staff of skilled techni- 
cians is ready to lend 
a hand whenever you 
need help. 


SEYMOUR PLATING PRODUCTS 
NICKEL ANODES in all standard shapes and 


formulas 
SEYCAST"’ Nickel Anodes of 99% cast nickel. 
ANODES of Copper, Brass, Bronze, Zinc in all types. 


BRIGHT NICKEL produces bright deposits without 
coloring and buffing. 





SEYMOUR ALSO MAKES 
Nickel Silver Phosphor Bronze Brass Welding Rods 
THE SEYMOUR MANUFACTURING COMPANY 
SEYMOUR, CONNECTICUT, U. S. A. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 92 





Desi 
tape ha 
Cnanies anne 
of width 
cent and withstand 
I It i i iilable im 6 
tandard widths from %% i 


wicdthos may be upplied ! 


i 920 Me Protector 
magnesium has been anmourn ry thee 
Stanley Chemnecal OMIpany last Berlin 
Conn. Developed after two year fre 
search in the company's laboratory md 
designated as WN\-675, the primer can be 
sprayed or dipped and has fast-drying 
characteristics which speed production 

Designed to check electrolytic decom 
position in assemblies where magnesium 
is jomed to ke active metal, the new 
primer also resists the solvent action of 
hydraulic fluids in aircraft It can be ip 
plied directly either to untreated or to 
chemically treated magnesium 

A film thickness of 1 mils provides 
long lasting lt pray resistances kor 
maximum all-round effectiveness with the 
new primer, Stanley recommends formu 


lated vinyl Ltopeouts over hO\-67 


Kk - 921. Midget-Size Plating Barrel 
This barrel is so small that it can be picked 
up by one finger. Cylinder dimensions are 
only ts 6 inehe swccommodating about 
2! pounds of pint Phis new barrel 
handles as easily as a plating rack and 
is parte ularly adaptable to till plating 

Lazo calls this new model the Minin 
because it take i load about the size of a 
single handful No basket is used 

A single hook on the Minin, similar te 
i plating rack, makes it as practical a unit 
as the large size barrel. The manufacturer 
tints that the tandard 1/16 inch per 
forations of the Lazo Minim, being 
tremely close together, plus the thin di 
ameter of the Lucite, deliver ms high 
quality md plating weer t mn barrel 


having a 3/16 inehy pe 


Lazo's Midget 


PLATING 





““RELIANCE’’ PRODUCTS 


EFFICIENT + EFFECTIVE » DEPENDABLE 


At no charge, our Engineering Department is always glad to make rec- 


ommendations and help solve your polishing and or plating problems 





RELIANCE SELENIUM RECTIFIERS 


BENCH OR 
FLOOR 
MODELS 


100 TO 
5000 AMP 
OUTPUT 


VOLTAGE 
RANGES 
0- 6 
o- 9 
0-12 
0-15 
0-18 
0-24 


REMOTE 
CONTROL 
AT SMALL 
EXTRA 
COST 


For that tough cutting down job on steel or 
stainless steel, solve your problem with 


RELIANCE SISAL BUFFS 


Specially treated: 


For cooler operation— 


For longer life by binding the fibres together to 
prevent fraying— 


For better compound adherence— 
To cut faster and bring up a high finish 
RELIANCE matching compositions furnished in 


either molded cakes, or extruded to your specifi- 
cations. 





SEPTEMBER 1955 


Chas. F. L°Hommedieu & Sons Co. 


MANUFACTURERS of 


© 


Chas. B. Little Co. 
Newark, \. J. 
W. KR. Shields Co. 
Detroit, Mich. 
Powell Calvert 
104 Second Street 
Feasterville, Pa. 


Plating and Polishing Machinery 
Complete Plating Plants Furnished 


Gen. Office and Factory : 
1521 Ouden Ave. 


& 


Branches: 


Cleveland 


CHICAGO and 


Los Angeles 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A 928 
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EK --922 


pound Announced 


New Barrel Deburring Com- 
Ouhite EM 184, a 
sonldl “ wlne onpotund fou barrel debut 
rng, descalin md derusting, has recently 
been mtroduced by Oakite Product liv 
manulacture ol metal cleaning and finish 
ing material 

Phe new material wa pecitionlly ae 
ned by the Oaukite laboratoris lev ve 
place raw wid mo berrel operation 
where alkaline materials and abrasives are 
mopractionl because of time limitation 
It is sabes che yoned to unprove color of steel 
ifter alkaline deburring: to remove heat 
cule from steel aul to brighten be 
either with or without the use of abrasive 


Oukite FM 184 is said to have pood 
foaming properties at the recommended 
concentrations of | to 3 ounces to the gal 
lon of water It may be added dry to the 


burtushing barrel 


KE 923. Sn-Ni Plating Alloy —A rack of 
ting mechanism tubes is lifted from still 
tank by Louis Morin, sale 
chief plater for the Century Plating Com 
pany, White Plains, N.Y Morin — who 


pioneered use of tin-nickel plate in this 


engineer and 


country after learning of its de velopment 
by the Tin Research Institute in England 
lauds use of the alloy for plating wher 
frietion or hard wear of 
Morin says tin-nickel 


illery versatility has been pro ed by use 


ever corrosion 


purts 4 1 factor 


m plating products from the smallest of 


part for timing mechanisms to 180 


pound valves for the chemical industry 


of KALAMAZQO 


AUTOMATION 


@ Chamfering Piston Skirts 


@ High Production 


ur € b eer 
They have the 
‘ 


with then your par 


deburring problems 


ular pol 


@ Quality Control 


ll branches of fi 
1 you are invited to « 


shing, buffing, f 


MemmornS hackertry Lhacld ers ss DOUGLAS AVE. + KALAMAZOO, MICH, 


SEE US AT BOOTH 214 THE MACHINERY EXPOSITION, CHICAGO COLISEUM, SEPTEMBER 6-17 


iit FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 929 


E—924. 


Uniform plating of small odd-lot quan 


Tapered Lucite Porto-Plater 


tities ranging from a small handful to full 
capacity is provided by new Porto-Platers 
with tapered Lucite Cylinders announced 
by Belke Manufacturing Company, Chi 
cago, Il 

Phe tapered cylinder concentrates the 
small load around the ball contact thereby 
ivoiding the uneven deposit’ and partial 
plating that results when a small load i 
scattered the full length of conventional 
evlinder 

Phe new odd-lot Porté-Plater ha 
notched contacts that fit at any point on 
the cathode rod 

Self-contamed motor drive with rever 
ing switch turns cylinder in either direction 
and holds it in position for loading and 
unloading 

Phe cylinder of high temperature lucit« 
is free of ribs, tie rods and crevices Al 
tached lucite cover locks cannot be mis 
placed or dropped into the tank 

The ball contact is mounted on a one 
piece dangler cable Creared head motor 
for 115 v, 60-¢, L ph, with plug connection 

Cylinder at large end is 6 inches id 
and 12 inches long Plating capacity 
1/8 peck; weight empty 28 Ih» 


925. Two New Organic Brighteners 
Iwo new organic addition agents for 
use in acid copper sulfate electrolytes are 
now available from Westinghouse Electric 
Corporation's Electroplating Projects De 


partment 


EK 926. Round 


lead anodes for chromium plating were 


Round Lead Anodes 


one of the new products introduced by 


Heil Process 


manufacturer of corrosion-resistant equip 


Equipment Corporation 


ment, at the recent Industrial Finishing 
Exposition in Cleveland 

Phe anodes are supplied in four stand 
Medium Heavy 
and Super Kt The availability for the 


ard izes Standard 
first time of four sizes allows the use of the 
best diameter size for each specific chrome 
plating requirement 

Six styles of knife-edge hooks and two 
heavy-duty flat face hooks are available 
blat bent copper hooks can also be fur 


nished to exact specification 


his wide range of standard lead coated 
copper alloy hooks provides a hook to 
exactly fit all bus bar and solution level 
requirements 

For additional hook protection, a vinvl 
plastic hook coating is furnished as an 


optional feature 


Phe anodes are supplied of virgin lead 
and tin materials specially alloyed for use 
in all chrome solution Other alloys can 
be furnished The round anode design 
assures better current distribution, afford 
better chrome 


ing faster plating and 


cov erage 
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There's a good reason why 


SELLERS BURNS GAS “INSIDE THE WATER” 


BEFORE YOU BUY ANY 
STEAM BOILER, 
CONSIDER THESE FACTS 


@ MINIMUM SCALE PROBLEM 
Intermittent firing of the boiler 
brings about alternate expansion 
and contraction of the firing tubes 
which loosens scale which might 
form on the tubes. This scale drops 
to the bottom of the shell out of the 
firing zone and cannot bake on to 
the firing tubes. Clean out openings 
are provided. 

@ CONTINUED HIGH EFFICIENCY 
As long as firing tubes are kept 
clean, original high efficiency is 
economically maintained 

@ NO WATERLINE CORROSION 
With all firing tubes totally sub- 
merged, there is no corrosion at 
the waterline—where tubes normally 
fail. In Sellers immersion type steam 
boilers, there can be no waterline 
corrosion. 

@ MORE EFFECTIVE INSULATION 
More effective insulation is possible 
because the insulation is against 


The Mode! 105 Sellers Immersion 

Steam Boiler is another steam 

boiler designed and built with totally 

submerged and horizontally located firing tubes 

This system of firing permits all gas to be burned inside the submerged 


heat loss from low temperature 
tubes and therefore inside the water 


steam and water instead of a high 

temperature combustion chamber 
@ FASTER STEAMING 

AND DRYER STEAM 

Rapid steaming and dry steam takes 

place because of the large surface 

area of the water. All surface water 
The Sellers Model 105 Immersion Steam Boiler is only one of a complete is heated first since the firing tubes 
line — all are companion boilers to the famous Sellers Model 46. Investigate are located close to the water line 
this line there is one to fit your requirements. 


Every tube is an individual combustion chamber with its own burner 
completely surrounded by water. This is the most efficient method ever 
devised. 


And this system permits “spreading out the fire’ — to put every square 
foot of heating surface to work, increasing life, internal circulation, and 
operating efficiency 


SELLERS ENGINEERING COMPANY 
4876 N. Clark Street 
Chicago, Iilinois 


| Please send us complete 
information on the Sellers 
105 Model Steam Boiler 
Send us the Tell-All folder on the 
)} Sellers complete line of steam 
borlers 
Name 


ENGINEERING COMPANY 


4876 WN. CLARK STREET CHICACO, the 


L301 @ ge | 


Blast Immervion Autom stn a... . 
Mester Temk Mesters adeno Cos Nomen Water Heaters 


Company 
Address 
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534-337 


ACME 8 FT. Combination Type ROTARY AUTOMATIC 


@ This machine can be readily changed from a 32 spindle con 
tinuous rotary automatic to an 8 station indexing rotary automatic 
by simple hand crank adjustment. Various types of ACME adjust 
able floating head polishing and buffing lathes are used including 
belt arm attachments on buffing heads, utilizing the same heads 


for buffing or belt operations. Spindle arrangements are available 
in multiples of 8 
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These ANODES cut costs 


These are Federated’s exclusive Conducta-Core anodes, the most 
economical lead anodes for modern chromium plating operations. 


Conducta-Core anodes last up to three times as long as other 
lead anodes. The highly conductive and non-contaminating aluminum 
core rod runs the full length of the anode so they cannot warp or 
buckle. The Conducta-Core anode is designed with a greater number 
of high projections to give much improved throwing power and open- 
ings to provide self-cleaning action 


Let Federated serve as your single source for all plating ma- 
terials. Copper, lead, zinc, tin, cadmium, brass and other non-ferrous 
anodes; high-quality full nickel content nickel salts; Zimax brighteners, 
in liquid and powder forms, for all types of zine plating; Cadmax 
liquid brighteners for cadmium plating. 


Think of Federated first when you need quality plating materials. 
Write directly to us for additional information on any of our plating 
products. Or get in touch with your nearest Federated Distributor. 


Sedeided Métal {fmm 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY aateadl 
120 BROADWAY, NEW YORK 5, N. Y sed a 
ln Canada: Federated Metals Canada, lid., Toronto and Montreal 


Aluminum, Anodes, Bobbitts, Brass, Bronze, Die Casting Metals, Lead, Lead Products, Magnesium, Solders, Type Metals, Zinc Dust 


1118 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 933. 
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Throw it Away! 

K-—927. New Package—The new Sey 
mour package offers several unique advan 
tages Since the cartons are only 14 inches 
square and 12 inches high, they are easily 
stacked in a small fraction of the space re 
quired for the big, wooden framed glass jugs 

A major feature of the new package 
however, lies in its throwaway features 
Phe older carboy packing system required 
that users return containers to the sup 
plier Phis of course created a certain 
amount of confusion and was a definite 


HOODY erilenest 


E928. Carbonate Remover A new 
carbonate remover, Wes-\) 150. has been 
developed by the Electroplating Projects 
Department of Westinghouse Electric Cor 
poration for use in any proprietary alka 
line eyanide plating process in which re 
moval of carbonates is desirable Phe new 
carbonate remover precipitates carbonates 
in exchange for cyanide jons It also 
aussists in the elimination of certain con 
fanminants 

Representing a new approach to the 
control and maintenance of alkaline ey 
anide plating processes, the new carbonate 
remover can be used in conjunction with 
hydrated lime to maintain optimum con 
centrations of hydroxide and free cyanide 
without alkali metal cyanide or hydroxide 
additions. It is an ideal source of cyanide 
ions when complexing metal cyanides in 
both sodium and potassium types of plat 


ing solutions 


E929. Perforated Metal Basket for 
Anodizing —Anodizing of small metal 
parts, such as screws, nuts 
camera parts, et ire easily 
handled in this new aluminum 
anodizing basket offered by 
Wiretex Mig. Co. Ine., Bridge 
port, Conn. Constructed of alu 
minum, welded and riveted 
it features an adjustable cover 
to hold the correct amount of 
tension on the parts, depend 
Holder jing on the load carried. It is 
6% x 24 inches overall, with the alu 


minum handle and ') inch threaded bar 
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By 
WILLIAM TUCKER 


Most of the articles 
listed here may be ob 
tained by writing to 
the publication. Ad 
dresses are included 
for the reader's con 


Vernence 


ALUMINUM FINISHES 

1 WETHOD FOR THE ISOLA 
TION OF SURFACE FILMS 
FROM ALUMINUM ALLOYS 
IVD THRE MECHANISM OF 
THR REACTIONS INVOLVED 
M. J. Prior and D.S. Kei 

Journal of the Electrochemical So 


ciety, V. 102, No. 7 pp S70-381 


. CHROMIUM 

ELECTROLESS CHROMIUM 
Harry J. West 

Metal Finishing, V. 53. No. 7, July 


1955 pp 62-63 


CLEANING, DEGREASING AND 
PICKLING 

CLEANING AND FINISHING 
PRACTICE FOR PHOSPHATED 
ZINC COATED SHEETS 

W. KE. MeFee 

Finishing. V. 16, No 


Organ 


pp 11-13 


CORROSION 

ON THE PASSIVITY OF TRON 
Karl Friedric h BonhoetTer 
Corrosion, V. Il, No. 7, pp. 32-36 


COATINGS: GOOD STRUCTUR 
1/ DESIGN WS BATTLI 
IGAINST CORROSION 

( (, Munger 

The lron Age, July 14. 1955, V. 176 
No. 2, pp. 108-111 

CORROSION RESISTANT Al 
LOYS PLAY KEY PART IN 
PICKLING 

Iron Age, July 7, 1955, pp. 94-96 


DISSOLL TION OF METALS IN 
WL hROLS ACID SOLUTIONS 
A. ( Makrides, \N. Mio Komodro 
mos and Norman Hackerman 
Journal of the Electrochemical S« 
ciety, V. 102, No. 7 pp 163 4609 


ELECTROPLATING GENERAL 
INSTITUTE OF METAL FIN 
ISHING ANNUAL CONFER 
ENCE AT TORGUAY, MAY 1955 
Mlectroplating and Modern Finish 
No. 6. June 1955 pp 


NICKEL 

THR PREVENTION OF CRACK 
ING IN NICKEL DEPOSITS 
l | Such 
Products Finishina July 1955, V. 19 
o. 10. pp. 62-68 A resume by 

( bred CGornham 


SEPTEMBER 1955 
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ELECTRODEPOSITION OF 
VICKEL FROM FLLOBORATE 
SOLL TIONS 

( B. Fo Young and William Stro 
bach 

Metal Finishing, V. 53. No. 7, July 


1955 pp 14-52 


SURFACE 
ELECTROMACHINING i1VbD 
SUPER FINISHING AS A PRO 
DUCTION TOOL Tl. THE FIN 
ISHING OF HIGHLY STRESSED 
PARTS 

Electroplating and Modern Finish 
ing, V. 8 No. 7, July 1955, pp 
215-249 


TESTING 

GET BETTER 
CHECKING 
TIONS 
CALL) 
\ M Hloward 

Iron Age, July 7, 1955 pp. 98 101 
pill FOR THE RLECTRO 
PLATER 

J. B. Mohler 

Products Finishing, July 1955, \ 
19, No. 10, pp. 32-46 

THR SLOT CRLI 

1. 1. Mobhlet 

Metal Finishing. V. 53, No 


1955, pp. 945-98 


ADHESION BY 
PLATING SOLI 
SPECTROGRAPH! 


TIN 

BRIGHTENING AGENTS FOR 
THE TIN. UW. SULEFATHI St] 
FURIE ID RLECTROLY TE 

( A. Discher and F.C. Mathes 
Journal of the Electrochemical So 
ciety, \ 102, Neo. 7 July 1955 'D 


i.) thee 
. OOF 


TITANIUM 
ELECTRODEPOSITION OF TI 
TANIUM 

\ | Creech 

Klectroplating and Modern Finish 
img, V. 8, No July 1955 p 


ol pub 
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Journal of Electrochemical Society 
216 W. 102nd St 
New York, N.Y 


Metal Finishing 
461 Broadway 


Westwood, NJ 


Organic Finishing 
461 Broadway 


Westwood, \. J 


Products Finishing 
i351 Main st 
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YOU 
RACK 
EFFICIENCY! 


In today’s competitive market, efficient, 
labor-saving RACKING can mean the dif- 
ference between profit or loss. Naraco, 
with its long and specialized experience 
in this field, is daily helping finishers 
everywhere find new racking methods 
for cutting costs and improving quality 
in plating and anodizing 


Each Naraco plant shown below is a 
complete production unit: * Research & 
Development facilities * Experienced 
Field Engineering * Sample Rack Design 
Departments * Insulating Equipment for 
the largest of units * Complete produc 
tion facilities for every size and type of 
rack * Unfailing service on special rush 
jobs. 


To ease your racking prob- 
lems and improve the efficiency . 
of your materials handling, con 
tact the nearest Noraco plant «= 
today for immediate service... . f 
Naraco-men are people worth 
knowing! Write for a FREE copy 
of “Take a Tip From Naraco,” a 
handy 20 page catalogue, the 
latest reference booklet on plat- 
ing, painting and anodizing tips. 


*& NATIONAL RACK CO., INC. 


179.181 Madison Street Paterson, New Jersey 


*® AMERICAN RACK CO., INC. 


8139 N. Lawndale Avenue Skokie, ilinols 


* IMPERIAL RACK CO., INC. 


1109 E. Stewart Avenue Flint 5, Michigan 


*% INDUSTRIAL RACK CO., INC. 
3462 N. San Fernande Rd Los Angeles, Cal 


*% INTERNATIONAL RACK CO. INC. 
3712 National Highway West Springfield, Ohio 











INDICATE A 934 














ARE you USING THE RIGHT wutt ceELL 
_.. FOR THE RIGHT sos? 


Here's the Line-up of the Championship HULL CELL Team! 


Lucite 267ml. Hull Cell for all plating baths except chrome 6, Lucite Model “WT 1000m!. Hull Cell with quartz heater 

and built-in thermostatic control. The "WT" Hull Cells are 
Lucite 1000mI. Hull Cell for all pleating baths except chrome, convenient for making uniform, repeat plating tests at bath 
preferred for bright nickel operating temperatures. The ‘‘WT"' 1000mI. Hull Cell is pre- 


ferred for bright nickel. 
Solid-wall Porcelain 267ml. Hull Cell for general use, espe- 


cially chromium. The CNLY cell that can be placed directly : Lucite “WT" Duplicell with quers heater and built-in ther- 
mostatic control. For making duplicate bright nickel deposits 


preparatory to testing chromium baths for optimum catalyst 


Molded Polythene 267ml. Hull Cell for all baths up to 180 F ratio. (Plain Duplicell, without heater and thermostat, is also 
available.) 


on a hot plate 


Lucite Model "WT" 267ml. Hull Cell with quartz heater and The Hanging Hull Cell is a novel device for making plating 
built-in thermostatic control, for all plating baths except ” tests under production conditions. Indispensable for checking 


chrome each operation in a plating cycle 


Order yours today, or ask your nearest ROHCO distributor for a demonstration! 


R. 0. HULL & COMPANY, INC. 1302 Parsons Ct., Rocky River 16, Ohio 


DISTRIBUTORS: CHICAGO, Ardeo, Inc. © TORONTO, CANADA, Armalite 
Company, Ltd. « LOS ANGELES-SAN FRANCISCO, Crown Chemical & Engineering 
Co. @ ST. LOUIS, Davies Supply & Manufacturing Co. © BINGHAMTON, Austin F 
Fletcher, Inc. © NEW ENGLAND, NEW YORK, PENNSYLVANIA, Enthone, Inc. © 
MINNEAPOLIS, W. D. Forbes Co. © DETROIT, George L. NankervisCo. © SEATTLE 
Carl F. Miller & Co. © GRAND PRAIRIE, TEXAS, Weaver Engineering & Supply Co 


“THE HULL CELL TEST MAKES PLATING BEST!” 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 935 PLATING 
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CN ae 
DR. D. GARDNER FOULKE 
Manager. Electrochemical Development 


Hanson-Van Winkle-Munning Co 
Matawan, New Jersey 
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AMDUMULSAMMUAD SPE oP 0) ! 


Copies of patents may be ob- 
tained by writing to Commis 
sioner of Patents, Washington, 
DD. C. Price 25 cents each. 
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DO YOU NEED 
ANSWERS 
TO THESE QUESTIONS? , 








a 


I Low can | electroclean steel at lower cost? 





2 How can I find a brass cleaner that gives 
better protection against tarnishing? 


3 How can | reduce rejects due to faulty 
electrocleaning of zine die castings? 


Ansirer 1 


one plater made a small change in his steel-cleaning 


Following an Oakite recommendation, 


eyele and soon had two tankfuls of cleaning solution 
doing the work of three and the plate adhesion was 


improved See hooklet offered ln low. 


Answer 2 Oakite has a new brass cleaner that pro- 
vides the that 
tarnishes brass and other copper alloys during the ap 


plication of reverse current. See booklet offered below, 


sclentific protection against oxygen 


Anatrer 38 Oakite has an anodic conditioner that 
offers brighter plating of zine die castings with 
no anodu blackening and fewer rejects See booklet 


offered below. 
FREE For more information about 


the electrocle aning of steel, brass or zine 


die castings, send for one or all of the 


booklets listed in the coupon, 


Technical Service 


Representat 
Princ 
U.S 


pal Cit 


and Ca 
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OAKITE PRODUCTS, INC. 
40 Rector Street, New York 6, N. ¥. 
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A FINER CADMIUM PLATING 
PROCESS 
Udylite Bry-Cad Process Gives the Faster 
and Brighter Cadmium Finish 


Newly developed by Udylite research, Bry-Cad offers many interest- 
ing applications for cadmium plating. 


Springs — Bry-Cad provides excellent protection with a minimum of 
hydrogen embrittlement. 


Electronic Assemblies—Bry-Cad’s low electrical contact resistance 
is highly desirable on assemblies put together with fasteners. An 
excellent surface for rapid soldering. 


Malleable Iron Castings—Bry-Cad gives unusual coverage not ob- 
tainable with similar rustproofing finishes. 


Stainless Steel Aircraft Parts—Bry-Cad does not cause embrittlement 
of stainless steel parts subjected to high temperature. 


Udylite Bry-Cad has other advantages such as: High cathode 
efficiency, simplicity of operation and control, attractive finish 
with less tendency to finger mark, a self-lubricating metal and good 
resistance to mild alkalies. Bry-Cad is easily adapted to plating in 
barrels, hand operated tanks, semi-automatics or full automatic 
machines, 


The Udylite Bry-Cad process is just one of the many electroplating 
processes pioneered by Udylite. Whether your need is for a process, 
equipment or supplies—be sure to consult your Udylite representative 
or fill out coupon and mail to us direct. 


WORLD'S LARGEST PLATING SUPPLIER 


Please have a sales representative call on us concerning Udylite's Bry-Cad 


plating process. Have him ask for: 


NAME 


THE 


Mail Box 


ball ~- 
Dr. k B. Saubestre ! June 14, 1955 


Sylvania Electric Products, Ine 


New York N Y 


I want to thank you for the very de 
tailed and careful review of the Hl indbook 
which you prepared for the June issue of 
Piavine We are in complete agreement 
on most every pom# Phe exc eplions are 
items which involve policy or opinions 
with respect to the scope of parts in the 
book, and it is natural that there would 
rot be complete agreement on these How 
ever, | feel that opinions of readers with 
respect to such items is of great value, 
especially when it comes to revising for a 
later edition 

With the latter thought in mind, I 
would appreciate further clarification with 
respect Lo the following points 

Chapter 1: You state that Table 10 is 
not as well handled as it could have been 
Do you have in mind that factors should 
be included for the ingredients of all plat 
ing baths other than those given? It was 
with some hesitancy that we included 
these data in the first place, but they were 
not readily available elsewhere and we had 
worked them out for our own require 
ments. Possibly we erred in not including 
data on the other baths on the assumption 
that the factors were pretty well known 
This of course ms Tho excuse 

Chapter 2: You state “it is too brief to 
realize its maximum potential and it ap 
pears to be aimed more to the specification 
writer than the platter.” The latter is true 
since the plater has little to say about the 
design, if anything In the large organi 
zations it is usually upto the pl iting engi 
neers to reconcile their views and require 
ments with the designer's ideas If you 
would care to express your opinion more 
speciti« ally as to what further would be of 
value, | would appreciate it 

Chapter 5: The statement was made 
that the use of sequestering wents © 
under-played It is not clear to me to 
what extent sequestering agents have a 
place in water requirements for plating 
Please elaborate and oblige 

Chapter 6: Data on stripping appears 
to be meager, according to your statement 
This is because we endeavored to limit 
stripping data to that which is normally 
used in production, as contrasted to that 
which is used in the analytical lab or ip 
salvaging of a valuable old piece to be 
replated. Lam not unsympathetic to your 
viewpoint, but would appreciate specific 
suggestions as to what might further be 
added within the classification of practical 


and economical procedures 
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The same philosophy governs the choice 
f plating baths, namely, that unless they 
vere used in substantial gallonage in pro 
duction vé should not) discuss them 
(Chapter 6 was delivered to the printer in 
the summer of 1952 and since then some 
baths have gained prominence but were 
not included. In the interest of complet 
ness, however, | would appreciate your 
recommendations as to what additional 
baths or processes should have been in 
eluded 

Chapter 8: If this chapter is too re 
tricted bene suse of its emphasis of COp pet 
and/or nickel coatings for decorative use 
will you please indicate what additionally 
im your opinion, should be specifically 
covered 

Chapter 9: We purposely limited this 
chapter to volumetric methods of analysis 
These methods are most readily available 
to the plater with limited training We 
felt that it would be premature to include 
detailed methods of analysis for trace im 
purities, especially since these data were 
beimg further dey eloped with respect to 
waste solutions. et ven if they were all 
available, there was a question in our 
mind as to the advisability of lengthening 
the book with respect to these details In 
my opinion it is difficult to justify length 
ening the chapter in this respect. How 
ever, in view of the philosophy expressed 
if you feet that it should be done, | would 
like you to advise me 

With respect to specific comments on 
other chapters, | have referred them to the 
contributors for consideration 

Again let me thank you for the service 
you have done us. [| am sure that all of 
the contributors will appreciate your con 
structive criticisms and suggestions 

If you plan to be at the AES conven 
tion, | trust that we may have a chat re 


garding these matters 


test rewards 
Sincerely 
GRAHAM, CROWLEY AND 
ISSOCTATES, 1N¢ 
A. Kenneth Graham 


President 


AuGustr 4, 1955 
Dear Sirs: 

This letter has a two-fold purpose, One 
is to acknowledge your fine support of the 
American Cancer Society's 1955 Crusade 
Phe second is to share with you the good 
news that present returns indicate that we 
will not only realize, but will exceed our 
youl 

Phiere are a number of factors to account 
for this, but most heartening and in my 
mind of major importance, is one for 
which you are largely responsible Ihe 
American people, through media that has 
a tremendous impact on thinking, are now 
ilerted as never before to cancet to its 
danger signals, to the increasing possibility 
of cure, to the potentials of research in 


ultimately conquering it 
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MARCHANT GOES AUTOMATIC IN PLATING 


Udylite Automatic Plating Machine Brings 
Big Savings to Calculator Maker 


The same benefits Marchant Calculators, Inc., enjoy from the in- 
stallation of a Udylite automatic plating machine can be yours—and 
for only a modest capital investment. 


Better process control, reduction in operating and maintenance costs 
and improved work quality are the result of Marchant’s installation 
of a Udylite Junior Full Automatic. In addition, they are now ex- 
periencing better ventilation, better and safer working conditions, 
manufacturing control with built-in instrumentation, greatly re- 
duced materials handling and a minimum of rejects. 


When the time came to install new plating facilities for their expand- 
ing business, Marchant naturally turned to Udylite. After a study 
of the Marchant problem Udylite engineers recommended the 
Udylite Junior with an automatic load and unload conveyor for 
the cadmium plating to fine tolerances of the many parts of the 
Marchant Calculator. 


And so, another business friendship has been formed. 
We at Udylite can help you improve quality and save money in 


your metal finishing operations. For quick response fill in the coupon 
below. 


WORLD'S LARGEST PLATING SUPPLIER 


We ore interested in Udylite Automatic Equipment for 
our metal finishing operations, Have your salesman call. T 4 fb 
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IT 
FIGURES... 


YOU WANT MAXIMUM RESISTANCE TO CHEMICALS, 
WEAR AND LAUNDERING IN WORK CLOTHES 


GET IT FOR LESS WITH )Y\E 


THE FIBER THAT FIGURES 
IN YOUR FUTURE 


Tests prove that shirts. pants. coveralls and lab aprons made of 100% 
DYNEL fiber last four or five times longer than comparable garments 
made with traditional fibers) DyNeL is unaffected by most chemicals, 
can be cleaned or decontaminated in acids without harm; will not 
support combustion. It is washable, retains strength wet or dry, dries 
quickly VES, IT FIGURES. You save because you get more for your 
money in 100% DYNEL work clothing. It’s so long wearing that many 
laundries specify it for industrial rental clothing To find out how much 
DYNEL can save in your operation, write us today Dept. I 


Textile Fibers Department. Carbide and Carbon Chemicals ( ompany 
A Division of Union Carbide and Carbon Corporation 


UCC 30 East 42nd Street New York 17 N Y 


FOR FURTHER INFORMATION. USE READER senvice CARD; INDICATE A 939 
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Just consider that the American Cancer 
Society ads were carried thi pring im 
magazines whose total cireulation ex 
ceeded 307,000,000 and you will realize, I 
think, what a significant role magazine 
publishers have played in the great cause 
of cancer control doth on fortifyinge the 
public with knowledge about cancer that 
ean really mean the difference between 
life and death: and in stimulating con 
tributions that will enable the Society to 
develop and expand its tremendously im 
portant three-point program of research 
education, and service Phe magazines 
have done a most magnificent job 

Pleise accept my deep personal thanks 
and that of the entire American Cancer 
Society — its staff and more than a million 
volunteers for your humanitarian good 
Hess 

Sincerely 

Eimer H. Bobst, Chairman 
Vational Campaign Committee 
IVERICAN CANCER 
SOCTETY 


Dear Mr. Burnley 


Phank you for stopping by a few days 
ago to discuss the faulty chart which was 
published in your June, 1955, issue. Im 
sorry that Mr. Luce was not available at 
the time of your visit to discuss the matter 
with you personally, but he has written as 
follows, which you may quote if you wish 

“We reviewed with considerable inter 
est the colorful chart outlining the corro 
sion resistance of various materials to a 
variety of corrosives which appeared on 
page 613 of the June, 1955 issue of PLAT 
ING While the appearance of the chart 
was excellent and does credit to the maga 
zine, certain of the data contained therein 
are incorrect This is particularly the 
cause with the metals and alloys where the 
data are sufliciently incorrect in a few in 
stances as to reflect detrimentally on those 
materials We particularly port to the 
Durimet 20 alloy where at least hall the 
data are in the (pu stionable catewors In 
such instances it may very well be advan 
tageous to make corrections for the bene 
fit of PLATING 's readers 

“One other point which may be worthy 
of consideration involves the particular 
corrosives selected in this chart Ir many 
imstances these are not common to the 
plating field and the value of the chart 
could certainly have been enhanced by a 
more suitable selection of corrosiy es le 
cause there is a detinite need for a chart 
of this type. it might be well to consider 
making the necessary revisions in a stubese 


quent tssur 


Jawes W. Merzcen 


Phe Duriron Company, [ne 
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Rooks 


Please enclose check or money order 
when ordering any books listed below 
Address Book Department, American 
Electroplaters Society, 445 Broad Street, 
Newark 2, N. J 


THE FILTRATION AND 
PUMPING OF PLATING 
SOLUTIONS 


by G. T. Cotmocarte 
mh pp 

ALS Members 85« 

Non members 31 
Discusses the causes and effects of 
suspended matter, choice of filter and 
aCCessorie= valves, practical opera 
tron and eneral arrangement ol the 
filter <vyetem, continuous filtration, 
filter aids and filtration using activated 
carbon: bag filters, anode bags, dia 
phragm tanks, the filter press, filter 
cloths, precoated filters, notes on pre 
coating. uncoated filter packs, candle 
sleeves, sleeve type filters used with 
out filter aid, and temperature control 
as part of the ltration system: air, 
diaphra mm eat centotugal and Mono 


preeetipes 


WATER SUPPLY AND 
WASTE-WATER 
DISPOSAL 


by G. M. Fat, 
Harvard University 
and 
J. (. Geyer, 

The Johns Hopkins University 
Hlere is the first single volume to cover 
ALL, the important principles. The 
work emphasizes the technology and 
scientific principles upon which the 
form and function of water and waste 
water systems are built Almost every 
chapter contains material that has 
never before appeard in a book on 
water and sewage 

1951 973 pp Thus 
$15.00 


EFFECT OF IMPURITIES 
AND PURIFICATION OF 
ELECTROPLATING 
SOLUTIONS 


by DT. Eewine anno Associates 
Research Report Serial No. 23 
Nickel Solutions 
$. Puriheation of Solutions, Meth 
ods of Operation and ‘Testing of 
Deposits 
1 The Effects and Removal of 
( opper 
» The fleets and Removal of Zine 
i) The Effects and Removal of lron 
Mi pp Price: 31.25 


CHROMIUM PLATING 


by Pact Montsser, 

J). W. Oswarp, ARLE A.1M.. 
(.. R. Daaren, ALM... FLCLS., 
RK. Pinsen, Bose 
1 pp 222 illustrations 
67 tables 
ARS Members 29.50 
Non-members 311 


125 references 
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DISPOSAL OF PLATING 
ROOM WASTES 


by B. F. Dopcr aso W. Zannan 
Research Report Serial No 
IHL. Treatment with Hypochlorites and 
Removal of Cvanates 
Bateh Volatilization of Hydrogen 
(vanide From \quueous Solution 
of Cvanides 


88 pp Price: 31.75 


FOR YOUR AES LIBRARY 


Iwo books, “Prine iprle s of klee troplat 
ing and Eleetroforming” by Blum and 
Hogaboom and “Modern bleetroplat 
meg by Allen G. Grav are offered for 
sale through your national head 
(juarters 
The first, $5.95 to members 


, 00 to non-members 


he second, > to members 


9.50 to non-members 


ELECTROPLATING AND 
METAL FINISHING 


Including Metal Spraying 


Phe only British technical journal con 
centrating the whole of its resources on 
electrode porttion, metal spraying and 
ancillary processes such as Cleaning, 
Pickling and ktehing: Mechanical Sur 
face ‘Treatments including Grinding, 
Polishing Tumbling and Abrasive 
Blasting The I inishing of I ight Metals 
and Alloys; lectrolytiic and Chemical 
Polishing: Metal Coloring: Phosphat 
ing: Metallic Coatings produced by 


DETROIT 11, MICHIGAN 


Vacuum Deposition, (Chromium Whit 
fusion, ete Waste Disposal, ete lt 
contains Metal Finishing Abstract- 
i unique and essential abstraction 
ervice for all branches of the metal 
finishing industry Metal Finishing 
Abstracts has a world-wide COMP EE 
hensive coverage of the technical litera 
ture and of the patents of LT nations 
The only journal in the world with a 
regular and authoritative section on 
metal “prayvin 

Annual subscription | 

$7.0, post Free a 2 
ALS Viembers $6.75 


INDUSTRIAL WASTES 
Their Treatment and Disposal 


edited by Wincem Re powrs 
New Jerse v Agricultural 


I Nyne rimental Station 


1s Vonograph No. 118 


Compiled by a staff of 18 experts, this 
up-to-date book treats the disposal 
problems of various types of indus 
tries Covers fully the plays al 
chemneal, and biological aspects; pron 
ciples of stream pollution amd self 
purity ation and = the appheation of 
Recent 


including racdiwoactive 


spec treatment methods 
deve lenpoanne tite, 
waste treatment, are given special 
attention \ thitist acquisition foot 
every metalworking or metal finishing 


industry! 
150 pages 


20.50 Non-members 


20.10 ARS Members 


Your best buy — by far! 


WORKION’ 


acid-resistant 
WORK CLOTHES 


YOURS FREE! 
Informative 
catalog 

featuring 

Worklon work | 
clothes of 
Union Carbide 
DYNEL 3 
DuPont | 
Mail 


coupon no 


Or 


of Union Carbide 


TT) 
VK 
LY ddd 


@ Superior acid resistance proved in 
ndependent laboratory tests! 
@ Outwears other fabrics as much as 50 to 1 
@ Launders easier, dries quicker 
no ironing needed! 
Wrinkles wash out, creases stay in! 
@ Greater porosity for greater wearing comfort 
@ Savings up to $3% on work clothes costs! 


Bush WORKLOWN's o 
fond OYNE vv¢ 
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@ INTRODUCING—our NEW 


an 


BENCH MODEL 
VARIABLE SPEED 


Bench-Type Single Speed 


Note Carefully These 
IMPORTANT POINTS 
Barrels can be filled with parts or abra- 
sive — while running. 





No. 5—Variable Speed 
No. 5—Single Speed 


Work can be watched — samples re- 


moved for inspection — while running. 
Angle can be changed for best abrasive 
or polishing action — while running. 
Barrels can be emptied by tilting to 
pouring position — while running. 


No. 5A—Variable Speed 
No. 5A—Single Speed Barrels are made in various sizes, shapes, 


and materials. They are easily replaced. 
If You'r Tumbler, Send 
for This NEW CATALOG ~~ 
THE HENDERSON BROS. COMPANY / 
“The Tumbling Carrel People” 


133 SOUTH LEONARD STREET No. 6—Variable Speed 


No. 6—Single Speed WATERBURY, CONNECTICUT 
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Figure 1 
Steel surface processed in anodic epsom salt-sulfuric acid solu- 
tion prior to nickel plating. (100X) 


THE ANODIC ETCH 
I PREPARATION 
FOR PLATING 


F. G. BRUNE} and V. L. McENALLY JR.! 





ABSTRACT 


The use of a sulfuric acid-epsom salt anodic etch 
solution in preparation of ferrous parts for plating is 
discussed. The successful application of this process 
to obtain good adhesion between the base aaa aad P 
nickel plated coating is reviewed. A concept is offered 
to help in understanding the mechanism by which the 
anodic etch assists in the preparation for plating. The 
unanswered questions emphasize the importance of 
AES Research Project No. 12, “The Cleaning and 
Preparation of Metals for Plating.” 











INTRODUCTION 

The use of an anodic etch in the preparation of ferrou 
parts tor electroplating has mereased during the post-wa 
period As stated by Blum and Hogaboom! the purpose of 
this anodic treatment is to remove smut and to etel the 
surface in a manner and degree that will promote adhesion 
of subsequently deposited coatings 

Phi accepted practice in cleaning metal surfaces prior to 
plating is to have a “chemically” clean or “perfectly” clean 
surtace During the late Ms as the use of plated zine base 
die castings increased, it appeared that a perfectly clean 
surface may be too “active” to handle in commercial prac 
tice This led to the ce velopment of anodic cleaners that 
left a “film” on the surface until the copper was applied 
Also the use of oxide films on aluminum and phosphate films 
on steel prior to plating seem to indicate that the certain 
films’ on a metal surface in the preparation for plating are 
desirable 

The successful use of the 55° Baumé sulfurte acid etch in 
the mickel plating of steel bumpers? ts additional proof that 
anodic treatments are important The results obtamed by 


plat ng ferrous parts prepared bys electropolishing with the 


Metal Fim 
tC hief Metallurg 
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Figure 2a 
Steel surface acid dipped in 10 per cent by volume muriatic 
acid before nickel plating. Line of demarcation of nickel and 
steel different from Figure 1. More dark stops or voids noted 
in Taw 2 (a). (100X) 


Figure 2b 
Cross-section at area where nickel has peeled during bend test 
Note dark areas or voids that allowed further peeling of the 
coating. (100X) 


Battelle Process’ convinced the writer in the use of anodic 
process in the preparation for plating Phese tests mace 
during 1947-1949 were to evaluate the effect of electro 
polishing on low carbon steel parts that were nickel-chromium 
plated. The different methods of preparation and test con 
clusions are listed in Table I Mleetropolishing improved 
the corrosion resistance as measured by the salt spray test 
and outdoor exposure Note: Pinner and Pierce recently 
reported that the 55° Bé anodic etch improves corrosion re 
istanee Klectropolishing also provided good adhesion of 


the plated coating as measured by bend tests 


DISCUSSION 
In 1953 the writers had to select a cleanimg process that 
would assure good adhesion over low carbon steel Phe ad 
hesion of 0.003 inch of nickel, plated on a steel bar ll inch x 


M4 inch, to be measured by bending the 44 inch 


I's inches x 
dimension about a to oonch radius 180° and then reverse 
bending to its original flat form, no peeling or flaking of the 
nickel coating was allowable 

Various anodic sulfuric acid treatments , were 
considered for the above application. Most of the processe 
required high current densitt in the range of 125 to 200 
amp sq ft Phe parts to be processed were 100 square feet 
in size so that at 200 asf, both the power source and cooling 


capacity required were fairl large These problems were 


discussed with W. HL Prine, the International Nickel Com 





hoe recommended the consideration of a solution 
© aod and epsom salt ‘ onducted 
tiv olution vitl atistactor ! 7 thi i 
wlopted to the process as follow 
1. Alkaline, high pressure 
), Anode electroclean at 
} Warm water rinse 
bt. Cold water rinse 
>» Muriatic acid dip, 10 per cent b olume 
(old water rine 
Anodic etch, epsom salt-sulfurie acid at 50 ; 
(old water rine 
el plate 
ki. | the nickel prlaate and steel surface proce ed own 
the anode epsom alt-sulfume acd solution Fig. 2 shows 
the type of peeling of the nickel plate from the steel after 
a 10 per cent by volume muriatic acid treatment and bend 
test It should be mentioned that the transfer time for 
A} 


handling the 100 sq ft plates from tank to tank was 


minutes muoimum. This long time interval was used in test 
work in selecting the cleaning proc 
The anode etch solution ts a }-phase system as shown in 


Vig $} with an mutial make upon a weight boasts bemy up 


; , 


proximate! »> per cent water > per cent ulfumne acid and 
0) per cent epsom salt (magnesium sulfate About 20 per 
cent of the tank volume was added as water and saturated 
with epsom salt. Then alternately add sulfuric acid and epsom 
salt until the solution is made up. After analysis, water can 


be added to adjust the level if required 


TEMPERATURE 
Phe bath was operated from 50° F to 80° F. In this range 
a good etch and adhesion of the nickel is obtained. How 
ever, at the higher temperature, a rapid transfer from the 
eteh tank through rinse and into the nickel tank ts required 
For this work up to 3 minutes transfer time was needed, so 
it was necessary to hold the etch temperature at a maximum 
of 60° FF. However, it is known that other plants operate at 
temperatures as low as 80° BF, which should minimize the 


«ke pth of etch 


WATER 
Drage of water should be held to a minimum simec 
each addition of epsom sa't to the bath supplies a consider 
able amount of water of hydration. In special cases, it may 


he necessary to add a different magnesium salt 


EPSOM SALT 

Phe normal operation of the bath is to maintain the com 
position along the saturated solution line Phe solid phases 
known are Mg(SQ.)-FL0SO,) SHO and Mg(sO,) -3H.CSO 
Due to the presence of these double salts, the bath tends to 
wlf-regulation, but regular additions of sulfurte acid and 
epsom salt are required to maintain the concentration at 
saturation 

In the operation, the acid is checked daily and additions 
analysis once a weel 


Thue epsom salt is checked by 


are race 
and by a practical test, twice a week Phe production con 
trol test consists of placing a known amount of salt in a test 
tube, filling with solution from the tank, cover with a stopper 
anmedl shake Phen suspend the test tube in the tank over 
night and check the amount of salt dissolved the next day 
When the etch tank is operated, the usage is dependent 
upon drag-out This operation required an additional 100 
pounds of epsom salt for each 350 pounds of sulfuric acid 
used At this temperature range, it takes about 40 oz gal 


of epsom salt to saturate the solution The bath can be 
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operated with less than a saturated solution. but with less 
satisfactory results; at a concentration less than 20 07 gal 
the results obtained are poor, and the bath ts unsatisfactory 
at a range between 10 to 14 oz gal The best results are 
obtained when some solid is on the bottom of the tank indi 


eating full saturation 
Table | 


Comparison tests on steel headlight doors using different meth- 
ods of preparation and 0.00125 inch plate 





1. Polished with 180 and 240 grit belts cleaned in 
normal commercial automatic with anodic elec 
troclean and mild sulfuric acid dip and plated 
(As formed part electropolished in Battelle proc 
ess 5 minutes, rinsed and plated 
As formed part electropolished in Battelle proc 
ess 10 minutes, rinsed and plated 
As formed part, cleaned and then pickled in 10 
per cent by volume muriatic acid for 10 minutes 
at room temperature, then rinsed and plated 
As formed part cleaned and then electropickled 
in warm 10 per cent by volume sulfuric acid 
rinsed and plated 
Same as No. 2 plus 180 grit belt polish before 
electropolish 
Same as No. 3 plus 180 grit belt polish before 
clectropolish 

All electropolished parts performed better on salt 

spray and roof exposure tests With the grade of 
steel being used, it was necessary to use a 180 grit 
polish to remove “orange peel” noticed when only 
electropolish was tested. A 10 minute electropolish 
was required to produce the luster required for the 
part after nickel plating 











Other observation of the process indicates that copper 
impurities do not plate out as an immersion deposit up to 
200 ppm; that the solution will operate to etch nickel parts 
being replated and that the solution will operate with | per 
cent nickel and 3.5 per cent iron accumulations. It has the 
advantage of operating well at low current densities in the 
range of 25 to 50 amp/sq ft Also, water absorption from 
the air is not a problem as occurs with concentrated sulfuric 
acid etches. With a given solution, it has been noted that 


less etching occurs at lower temperatures and/or at higher 


current densities 


OBSERVATIONS 
Continued operation of the bath on steel and nickel re 
plated parts results in a build-up of iron and nickel metal 
in the solution. As the build-up in these metals increases, the 


amount of magnesium in the bath decreases 


An advantage of the epsom salt-sulfuric acid anodic etch 


is that 25 asf will produce results similar to 200 asf in a 25 
per cent by weight sulfurte acid solution This is 

siderable reduction in the current and cooling capacity re 
quirements and hence a saving in equipment cost and oper 
ating expense Another cost factor is the high voltage re 
quirement in the sulfure acid type etch to maintain hig 
current densities, which can require from 12-18 volts at the 
start of the etch to 30-35 volts when the work become 
“passive” and oxygen evolution occurs These voltages are 
extremes since thev are also dependent upon such items a 
spacing, temperature and concentration of solution as well 
as current density Our particular operation would have 
required a 35 volt d-c power source at 20,000 amperes to 
etch one part at a time in a sulfuric acid type solution 


here is no smut formation at the start of the evcle wit! 
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the anodic epsom salt sulfuric acid etch such as occurs with 


1 25 per cent by weight sulfuric acid solution 


As long as 
the solution is saturated with epsom salts and a minimum 
current density is maintained, no smut occurs Phe possi 
bility of smut forming is similar to the operating conditions 
for a 55° Beé sulfuric acid etch as listed by Pinner’! and can 


bee compared “as follows 


Be HASO 
Bath composition too 
dilute salt 


kip om salt— Sulfuru 


Unsaturated with epsom 
Pempe rature too high Femperature too high 
Current Density too low Current Density too low 


150 asf normal 30 asf normal 


Pinner mentions that maintaining a minimum current den 
sity may be troublesome in recessed areas. This points out 
the advantage of maintaining a 30 asf current density rather 
than 150 asf. Pinner further suggested a evcle of an anodi 
electroclean and mild acid dip to remove smut from a surface 
and still retain the desirable characteristics of the anode 
etch. In the process discussed in this paper, an anodic clean 
and acid dip after the epsom salt-sulfurie acid anodic etch 
reduced the adherence, as measured by the bend test to less 
than LOO per cent good 

The length of time for anodic etching seems to vary with 
the type bath and application Pinner’! states that a 30 
second anodic etch in the 55° Bé at 150 asf was sufficient 
to improve parts as measured by salt spray test In the 
anodic epsom salt-sulfuric acid etch a 5 minute etch at 
30.40 asf was required to assure passage of our bend test 
Several times it was necessary to process parts that had 
become rusted. The rust was removed by soaking in the 10 
per cent by volume riuriatic acid dip. It was found that for 
each 5 minutes extra in the muriatic pickle, an extra minute 
in the anodic etch solution was desirable 

Some consideration has been given to the reason that the 
epsom salt addition provides the advantages cited so that 
the process can be used at its optimum condition or im 
proved. For convenience, the solubility data on epsom salt 
magnesium sulfate) sulfuric acid from Seidell'? is listed in 
Fable IL. This data was used to plot Fig. 3. By inspection 
of the data, it can be noted that as the concentration 
of sulfuric acid is increased, the solubility of the magnesium 
sulfate (epsom salt) decreases to a minimum and then in 
creases. Table 3 lists data in which the solubility in a con 
stant volume of solution has been calculated. The solubility 
of magnesium sulfate was calculated on the basis of the com 
mon sulfate ion: ice., that the decrease in magnesium sul 
fate would be such as to maintain a constant solubility prod 
uct The caleulated and actual solubilities of magnesium 
sulfate are in close agreement until the percentage by weight 
of sulfurie acid exceeds the percentage by weight solubalit 
of magnesium sulfate in water When the percentage bys 
weight of sulfuric acid ts greater than the percentage b 

of a saturated solution of magnesium sulfate 

water, the solubility of the magnesium sulfate imereas« 

The data in Table IL and Fig. 3 indicates that a correlation 
exists between the solubility of the magnesium sulfate and 
the solid phase in contact with the saturated solution. When 


the solid) pliuase MyisO,)-7HO. the anhydrous magn 


sulfate in solution decreases until 


a nuninom reached 
i solid phase is Mg(SO,)-H.O When the solid 
Weis0O,.) HLSO,) SH.O) appea 

Mes nereases to a maximum until tl 

Mes SHHoso weour since it is quite mormal tor 


nas ition to te iverated combined with ome or more 
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molecules of water) the correlation of solubility and = solid 
phase may be an indication of the association of tons present 
in the solution The more concentrated the solution the 
greater the interiome attractive forces, so that it may be 
possible to form a complex molecule in solution of the same 
composition of the solid phase plus the strong polar mole 
cules of water This would account for a number of obser 


vations made in the operation of the solution 1) Phat the 


Table Il 
Solubility of magnesium sulfate in aqueous solutions of sulfuric 


acid at 12.6 C from Seidell 





D of (srams LOO gms Solid Phase 


sat Sol sat sol 
Hs), Myuis0, 
2606 0 ‘4 
2720 ' 19 
2861 78 16 
S267 24 28 IZ 


t440 27 20 


Boor 


S641 
100 
1 
4006 
JOBK 
6553 SS 
7780 $1 21 
8455 98 56 oO l4 











“113 MgSO.) Hy SO. SHO and 14 Me SO) Se SO, 


1 Temporary 


4,4 
H2S04 


Fig. 3. Phase diagram for sulfuric acid, water and magnesium 
sulfate at 12.6 C (54.7 F). Data plotted as per cent by weight 


Table Ill 
From Table Il calculate the decrease in solubility of saturated 
magnesium sulfate due to additions of sulfuric acid for a constant 
volume on solution. Calculations based on the solubility prod- 
uct being a constant. Solution density is listed for correlation 
with Table Il 





Solution 


Den its 


Actual gm 
My ~) 


Calculated 
gms Myeiso 


4+ OO 4 MO 
4) 71 
ig 4 
1o 65 


thi 














etching and smut formation normal with a 25 per cent by 
weight sulfur acid bath does not occur in the epsom salt 
ulfurne acid etch Assomation of the sulfur acid in solu 
tion changes the polarization conditions at the anode seo 
that oxygen is evolved easier and the rate of dissolving iron 
decreases 2) That the process operates best with a maxi 
mum of both sulfune acid and magnesium sulfate To a 
complish this in the production unit a solid phase is maim 
tamed in the bottom of the tank and the concentration of 
the sulfuric acid is maimntamed to have a maximum of magne 
sium sulfate in solution. For control purposes a range of 25 to 
46 per cent by volume sulfuric acid is satisfactory. Above 261 2 
per cent by volume the sulfuric acid forms MgisO,): SH.(S0, 
and the solubility of the magnesium sulfate decreases. (3) The 
lower the temperature the better the operation of the process 
Association of the ions will occur easier at lower temperatures 
since the degree of thermal vibration is lower +) Buildup 
in the solution of iron and nickel contents decreases the effec 
Table IV 


Solubility of sodium sulfate in aqueous solutions of sulfuric acid 


at 12.5 C from Seidell 





Density Csrams/100 gms Solid Phase 


Sat Sol 
HASO) Na sO, 


O86S 00 0 46 Na,(S5O,)- OHO 
2746 11 86 9 26 Na,(SO,)- 1OLLO 
NaH(sSO,) .5H0 
Nal SO, 
NaHl(SO,) . 5H,0 
Na S09 
NaHiiso,) . 5ELO 
HON ‘ : j Na.(SO,) 
NaHl(SO,) . 5HLO 
Na.(SO,) + NaH 
(SO,)- 1H,ONaH 
NaHisSO,.1HO 
NaHlisoO,).1H.O 
NaH(so, . 1H 
NaH(soO, . 1H.O4 
NaH. Ht 

7780 1.74 § NaH. i 

O254 oY 06 NaH. H 


20608 73 ‘ tp 


H01 58 


th76 27 06 


hO80 36 91 
4752 51.62 
5720 d 4 


O562 70 68 











*Nall 5 Nall SO) STO 
Natt tt NaH SO) He SO, 


tiveness of the process. Although the common sulfate ton is 
still present, higher currents must be used to prevent the 
formation of a black smut on the work. This could be ex 
plained by the fact that the decrease in magnesium ion frees 
some sulfuric acid from the Mg(SO,)-H,(SO,)-3HL.O com 
plex This freed sulfurie acid plus metallic ions and water 
tend to alter the anode polarization conditions and aid in 
dissolving iron. Hence, the higher current required under 
such condition to prevent smut formation 

Although the writers have not to their knowledge encoun 
tered trouble due to halogen ions, it is possible that the in 
creased current required when the ion and nickel content 
increase could be due to drag-in of chloride from the muriati« 
acid solution. Since the halogen ions generally reduce anode 


passivity, this possibility must always be considered 


AQUEOUS FILM CONCEPT 


As the data on this process was studied, the opinion was 


reached that our classical concepts of “cleanliness” “ac 
tive” and “passive’’ as used in discussing the preparation for 


plating was out of date. The hypothesis is that either one 
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or a combination of the following occur in an anodic etch 
a) Oxygen gas is adsorbed on the anode surface b) OH 
ions are adsorbed on the anode surface; (c) HOH molecules 
are adsorbed on the anode surface 

Phat probably all of the above occur to some extent and 
are held by the available valence forces present on a “clean” 
metal surface. With a perfectly “clean” surface, forces are 
uniformly available over the entire surface, hence, the term 
“free from waterbreak” and its usefulness in plating. This 
adsorbed aqueous film on the anode surface protects the work 
during transfer and rinsing operations until the part be 
comes the cathode in an acid plating solution where it quickly 
reacts leaving the metal surface in ideal condition for plating 

By analogy it is possible that in an acid solution, the 
reaction of the metal and acid produce the necessary hydro 
gen and “clean” surface so that the following can occur 
a) Hydrogen gas is absorbed on the metal surface; (b) Oxon 
ium ions (HO) are adsorbed on the metal surface; (¢) HOH 
molecules are adsorbed on the metal surface 

The above concept is at least useful and seems to satisfy 
a number of practical requirements in the preparation of 
metal surfaces for plating. For example: a “chemically clean 
and active surface” is generally accepted as a necessary re 
quirement for plating. In the ASTM methods of prepara 
tion for electroplating, the terms “reactivation” and “final 
activation” are used. However, no explanation is offered as 
to how such a clean and active surface could be transferred 
and rinsed without surface reactions taking place. 

The above aqueous film concept explains how, after the 
surface is cleaned by reaction with the acid or anodic elec 
trolysis, the surface is protected during transfer and rinsing 
until the electroplate is applied 

Such an aqueous film would have properties: (1) that 
would vary dependent upon concentration, temperature, 
current density, anode reactions, etc.; (2) that such a film 
would be a conductor; (3) could have a measureable poten 
tial; (4) that anodic solution of the metal can continue as a 
process but is not the rate controlling process, and (5) that 
the film would have a short life since the surface water would 
be the only visible evidence of the film (also the reason it was 
not recognized before) 

ASTM has noted the application of an anodic etch’ in 
securing adhesion for plating of high carbon steel also noted 
is the improvement of the uniformity of the plate distribu 
ASTM also 


suggests the addition of sodium sulfate as being beneficial 


tion and reduction of hydrogen embrittlement 


While the writers have not used this solution, solubility data 
Table TV) and a phase diagram (Pig. 4) are shown, for use in 
comparing with the epsom salt-sulfuric acid solution (Fig. 6 
ASTM suggests a sulfuric acid solution containing from 
250 to 1000 g/l at a temperature maximum of 86° F (30°C 
and preferably below 77° F (25° C) with 125 g/l anhydrous 
sodium sulfate. In the writers’ opinion, a narrower range of 
acid concentration and saturation with sodium sulfate 
would probably produce better results. It would be of in 
terest to determine if a difference in the etching action be 
tween the bath with a double salt Mg(SO,)-H.(SO,) -3H.O 
and an acid salt (Na-H-SO,-1H.O) is appreciable 


tive solubility of iron and nickel in the two process solutions 


The rela 


may also play an important role in future usage 

More information is needed on the anodic process to be 
able to generalize 

1. Is the adhesion obtained dependent upon the produc- 
tion of pores for a mechanical bonding or is a better metallic 


bond obtained? 
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2. Does the process produce some type of anodic polariza 
tion that has a short life period lasting until metal is applied 
to the surface cathodically? Or is an actual porous film pro 
duced that improves adhesion in a manner similar to the 
oxide film used to plate aluminum ? 
$ What is the role of the epsom salts and the effect of 
other metal tons in operation of a bath of this type? 
4. What is thx importance of different application ol 
current’ 
a) Does the number of ampere minutes play an im 
portant role? 
bb) Is current density asf the most important factor 
or does the ratio of the current strength to the 
volume of the anode film of electrolyte have some 
meaning * 
In the strong electrolyte does the apg (amp, gal 


have a special meaning and importance 


CONCLUSIONS 

Phe use of an anodic etch in a epsom salt-sulfurie acid 
solution is described which has been used to obtain good 
adhesion of nickel plate upon low carbon steel parts 

An “aqueous film” concept has been offered to serve as an 
explanation to the practical plater of the surface conditions 
that occur in the preparation of metals for plating 

It is the writers’ opinion that the study of the anodi 
processes will provide needed information on the preparation 


of metals for plating 


APPENDIX 

The selection and use of the epsom salt-sulfurie acid 
anodic etch was to solve a production problem involving 
good adhesion of a nickel coating to steel at a minimum cost 
A review of the operating data for the plant historical record 
suggested the writing of this paper. The necessary literature 
search on anodic etching clearly revealed our lack of knowl 
edge on this and other factors in the preparation of metals 
for plating. The AES Research Report'* emphasized many 
important points but in the writers’ opinion the following 
statements listed by E. H. Lyons’ seem to summarize our 

need for information 
is rarely, if ever, does a metal article to be plated 
enter the electroplating bath with a truly clean sur 


face. Various types of films are present on the sur 


face 


an acceptable surface is one on which objection 
able surface films have been replaced by films more 
suitable and acceptable for electroplating 
oxide films can be, and are, removed by an acid 
dip, but even if the wet surface is kept a ulie, oxic 
films are usually found again on the surface by the 
time plating begins 
Phe “aqueous film’ concept was then postulated as a pra 
tical explanation of how both anodic acid etch and acid dips 
are successfully used in commercial plating. It also suggests 
that the cleanliness of the surface is secondary to how the 
surface is “protected” from the time it becomes clean until 
the electrodeposition process begins. In line with this trend 
it follows that different types of metals will require different 
types of films. That the action of the plating bath on thes 
films will be different particularly for alkaline and acid 
baths In short, then, the most important factor in the 
cleaning and preparation of metals for plating is the “film 
to protect a clean surface until plated 
A number of recent publications will be helpful in future 


studies on this matter. Bartlett and Stephenson’ have pub 
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Fig 4. Phase diagram for sulfuric acid, water and sodium 
sulfate at 12.5 C (54.5 F). Data plotted as per cent by weight 


lished an interesting paper on “Anodic Behavior of Tron in 
H.SO,” that describes three distinet stages of Active, Tran 
sition and Passive dependent upon the applied voltage. In 
the transition zone, a periocdi« phenomena is noted where 
current bursts oceut Phese bursts could be due to release 
of adsorbed hydrogen from the anode surface. Also, a paper 
on the “Anode Polarization Effeets of Nickel in Sulfuric 
Acid” by Turner’? and comments by Hoar” should be noted 

Elze and Fischer” state: “From the electrochemical point 
of view, iron in an acid is a multiple electrode upon which 
a number of potential determining processes act simul 
taneously Phus the rate controlling process will vary in 
different solutions and with different conditions. Since ele 
tropolishing has proven so successful in the reproduction 
of a standard surface with a given material, it is reasonable 
to suppose that an anodic treatment can reproduce film 
conditions useful in the preparation of metals for plating 

Gatos and Uhlig?® have established that preexposure of a 
clean iron surface to oxygen for 30 minutes decreases the 
rate of iron dissolved by one half. Since this condition can 
he removed by evacuation after oxygen exposure, it indi 
cates an adsorption phenomena rather than an oxide for 
mation. It is then possible that the evolution of oxygen dur 
ing anodic etching can be adsorbed in the aqueous film con 
cept ina hydrated form 

Other factors that may be involved with the role of oxs 
gen in anodic processes, such as rate of anode dissolution 
and minimum current density for “passivation” could be 
developed from the article by Hoar and Evans 

Phe complexity of the number of factors effective in the 
different reaction of metal surfaces with ions is listed by 


Simnad” and is abstracted as follow 


Figure 5 
A general view of the plating equipment showing the 11 foot 
deep tanks 
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Comparison of operating ranges as noted by the marked areas 


Vhase diagram for sulfuric acid, water and magnesium sulfate at 12.6 


' Date plotted as per cent by weight 


KV hene diagram for sulfuric acid. water and sodium sulfate at I 


lDbute plotted as per cent by weight 


REACTION OF METAL SURFACES WITH IONS 
IN SOLUTION 
a) Continuous exchange between metal ions in solution 
and the atoms on the metal lattice 
b) Adsorption of the metal tons 
‘ Electrolytic action on the metal surface 
Factors that affect the above reactions are 
1) The distribution of local anodes and cathodes on the 
metal surface 
Phe influence of oxygen in solution 
Phe orientation of the metal grains 
Stresses 
The position of the metal surface in the emf series 
with respect to the ions in solution 
The platability of the ion on the cathodic parts of the 
metal surface 
The conductivity of any film formed on the surface 
‘Temperature 
Diffusion coefficient 
Inter-relation of above such as temperature effect on 
the diffusion coefficient 
Since a new metal surface is so active and the possible 
reactions so numerous, it follows that an operation which 
can produce a new metal surface and film it with a known 
reproducible and controllable coating until plating occurs is 
the most important single factor in the electroplating field 
The evidence indicates that anodic etching of metals may 
he the long needed procedure 
The fact that freshly disturbed metal surfaces emit nega 
tively charged particles which can actuate an open ended 
(seiger counter have been discussed and tested by Grun 
berg The active electrons at the surface of the metal may 
combine with the oxygen present in anodic etching to form 
a temporary passive coating similar to that formed in con 
centrated mitrice acid 
\ recent technique developed by Hoar® in studies of elec 
tropolishing for deciding whether an invisible, compact, non 
metallic solid film is present on the surface of a metal may 
be of use in studying anodic etching. Mercury ts dropped 
on the surface; if it wets and spreads on the surface, there 
can be no solid film; if it does not wet the presence of sucl 
i solid film is indicated 
In his Mathematical Theory of the Faradaic Admit 
tance (srahame® gives a nice presentation of the number 
of problems that exist in understandmg the conditions of a 
metal surface in contact with an electrolyt 
Marshall® discusses the effect of the time between etching 
ind start of deposition, the effect of smut upon adhesion 


mul the effect of pu of the nickel solution upon aalhesion for 


1is2 


a chemical method of treating steel. Many of the observa 


tions are similar to the results obtained with an anodic etch 
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Lead-Tin-Antimony 


Plating 


By R. T. PUTNAM and E. J. ROSER 





cathodes and the effeet of vanation in current density on the 


ABSTRACT antimony content of the plated alloy 

This paper describes the plating and control 

procedures and the solution developed to plate EFFECTS OF VARIATIONS OF SOLUTION 
CONSTITUENTS 


a lead base alloy containing II per cent tin and 


7 per cent antimony and discusses the effect of to permit plating of 


Organic addition agents are necessars 
smooth dense deposits with the desired analysis. Of the many 


variations of plating conditions and solution 
and 


materials tested, a combination of Lactalbumin Peptone 


ae + 
composition. + 
hydroquinone was considered to give the best results. Vary 





ing the solution content of hydroquinone between 0.25 g/1 and 








,09 Laid not result in any change in the plated alloy compe 


INTRODUCTION sition For the solution's hydroquinone content, 0.50) g/I 


The addition of antimony to a lead, tin allov hardens an was selected 


It is probable that a lead-tin-antimony Increasing amounts of peptone im the 
tire om thee plated alloy to increase and the antimony to ck 


stre ngt he ns the alloy solution caused the 


plated overlay bearing surface has greater erosion and wear 
resistance than has a lead-indium or lead-tin overlay Dre crease This is shown in Figure 1 \ peptone content of 
liminary tests have indicated that a simultaneously plated 15.0 g | was selected for the standard solution; at this con 
alloy with nominal composition of TL per cent tin, 7 per cent centration, the rate of change in the plated alloy composition 
of accompl shing was very small as the 
Phese addition agents apparently have a very long effects 


a OO-gallon 


peptone content varied 


antimony, remainder lead shows Promise 


this improvement without seriously impairing the other good ’ 
hearing qualities inherent in the lead-indium= or lead-tin life \fter plating more than 1000 bearings in 
overlay bearing pilot solution, tests made on small quantities of the pilot 

olution showed no tendeney for added peptone and hydro 


qquibnone to change the plated alloy composition 


PROCEDURE FOR PLATING PANELS 


In order to determine the effects of varving solution compo lead content of the solution within the range 


Increasing the 
composition of 50 g lL to 200 g 1 resulted in a rather sharp decrease in the 


sitions and plating conditions on the plate d allo 
The test tin content of the plated allo 


and a slight decrease im the 


were electrode posited on pane Is for anal 


alloys 
kigure 2 Phe nominal lead 


antimony content a shown ith 


lineh x Lineh stainless steel and were pol hed to 
content of the solution was established at 100» | | Kperienes 


to anal is \ 


fluoborate solution and 


pune Is were 


facilitate removal of the plated alloy prior 
500 mil solution of lead-tin-antimon n plating bearings ha hown that the lead content of the 
anodes with a composition of 12 per cent tin, rema nder lead olution maintains itself with no appreaable change 
were used in these plating tests. Solution agitation w: Phe effect on the plated alloy composition of varying the 

tare tin content of the solution 1 hownun Figure 5 \ 


plied by a rotating stirring rod 
The antimony content of the allo plated on panels the olution tin content mmereased, the tin content of the 
ligher reased and the antimony content of the allo 


found to be about 2 per cent to 3S per cont rt F ‘ 
‘ ; \ solution tin content of 50 ¢ 1 was found 


antimony content of the all plated on the ID of evlindrical 
bearings when using the same overall plating onditiors required tin content on the plated allo Plating 
This difference in antimony content t lt of differes CX] ence has shown that, in use, this solution maintains the 
current densit distribution obtained o content with no appreciable change 


*Prosented at the t2od Annual 
Annual Proceedings of the AES. 14 
Tlratt and Whitney Aireraft 


tSheflield Chemical ( Ine 
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PEPTONE (9/1) 
Figure 1 
Effect of Solution Peptone Content on the Electropleted Alloy 
Composition 


ANTIMONY 
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LEAD IN SOLUTION (9/1) 
Figure 2 
Effect of Solution Lead Content on the Electropleted Alloy 
Composition 
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TIN IN SOLUTION (9/1) 
Figure 3 


Effect of Solution Tin (Stannous) Content on the Electroplated 
Alloy Composition 
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ANTIMONY IN SOLUTION (9/1) 


Figure 4 
Effect of Solution Antimony Content on the Electroplated 
Alloy Composition 
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CURRENT DENSITY (AMPS/IN“) 
Figure 5 
Effect of Current Density on the Electropleted Alloy Com- 
position 
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Figure 6 


Temperature on “the Electroplated Alloy 
Composition 
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Figure 7 
Effect of Solution Agitation on the Electroplated Alloy Com- 
position 
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HEATED AT 300°F (HOURS) 


Figure 8 
Effect of Heating the Electropleted Alloy on the Composition 
of the Alloy 
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LEAD-TIN-ANTIMONY 





MATERIAL ALLOY COMPOSITION 
TIN 11.0% 
ANTIMONY 7.0% 
LEAD REMAINDER 
SOLUTION COMPOSITION 


(NOMINAL) 

LEAD FLUOBORATE 

(AS LEAD) 100 g/! 
TIN FLUOBORATE (AS 

STANNOUS TIN) 30 | 
ANTIMONY FLUOBO.- 
RATE (AS ANTIMONY) 
FREE FLUOBORIC ACID 8 
BORIC ACID q 


69/1 
09/1 
5 g/l 
HYDROQUINONE 0 
5 
0 


3 
9 
3 
5 


gq! 
PEPTONE (LACTALBU- 

MIN PEPTONE) 

TEMPERATURE 

CURRENT DENSITY 0. 
AGITATION VERY 


g/l 
F 
25 A.S.1 
MILD 











Figure 9 
Lead, Tin, Antimony Alloy Composition, Solution Nominal 
Composition and Plating Conditions 


Figure 10 
Fixture for Holding eee and Locating and Centralizing 
node 


Figure 11 
Solution Agitation System 


As the antimony content of the solution increased, the anti 
mony content of the plated alloy increased and the tin content 
was essentially unchanged. This ts shown in Figure 4. It 
was found desirable to maintain the solution antimony con 


tent at 6g/1. The solution antimony content must be main 
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tained by adding concentrated antimony fluoborate solution 
since the anodes used contained no antimony. 

Variations in the free fluoboric acid content of the solution 
in the range of 50 g/l to 110 g/l had no appreciable effect on 
the plated alloy composition. This establishes a wide tole: 
ance from the nominal fluoboric acid content of 80 g/1 

Lead and tin fluoborate concentrates contained some free 
borie acid. Additional amounts of boric acid up to 25 g/l were 
found to have no appreciable effect on the plated alloy compo 
sition. Since boric acid would be removed by drag out, an 
addition of 25 g/l of boric acid was established as a require 


ment for making up the plating solution 


EFFECTS OF VARIATIONS OF PLATING CONDITIONS 


Phe effect of variation in current density on the composition 
of the plated alloy is shown in Figure 5. The tin content of 
the plated alloy increased rapidly but at a nearly uniform rate 
as the current density was increased from 0.1 asi to 0.4 ast 
Phe antimony decreased rapidly but at a decreasing rate as 
the current density was varied from 0.1 asi to the nominal of 
0.28 asi Above the nominal current density, the antimony 
content of the plated alloy decreased at a lower and more 
uniform rate 

Phe effect of variation in solution agitation on the plated 
alloy composition is shown inp Figure Increased agitation 
decidedly decreased the tin content of the plated alloy and 
increased the antimony to a lesser degree Avitation of a 
plating solution is difficult to define Phe degree of agitation 
expressed here as strong might be considered very mild by 
comparison with agitation normally used by platers. Ex 
perience in lead, tin, antimony plating of bearings has une 
cated low velocity, high volume pump agitation, unmform 
throughout the solution, to be most desirable linpingement 
of localized high velocity agitation on an area of the cat hoc 
resulted in shiny, brittle low tin, high antimony content 
deposit in that area 

Increasing the solution te mperature decreased the tin con 
tent of the plated alloy as shown in Figure 6 Below 90° FB. 
temperature had very little effect on the antimony content 
above 90° F, the antimony content increased. A temperature 
of 70° F was standardized for bearing plating; this tempera 
ture could be easily maintained the year round with a low 


output cooling system 


ALLOY AND SOLUTION COMPOSITIONS 
AND PLATING CONDITIONS 

Figure 9 shows the nominal plated alloy composition, solu 
tion composition and plating conditions established for plating 
hearings Acceptable variations for alloy composition were 
specified as *2 per cent for both tin and antimony content 
Phe lead, tin, antimony and free fluoborie acid content of the 
solution were maintained as close to nominal as practicable by 
additions when solution analysis indicated the necessity. The 
composition figures given for boric acid, hydroquinone and 
peptone were used for making up the solution. Solution 
temperature was controlled at 70° Fo «#2. Optimum current 
density was determined for each type of bearing plated and 


was found to vary only slightly from nominal 


EFFECT OF HEATING PLATED BEARINGS 
Deposits of lead-tin-antimony plated on silver in accordance 
with the procedure established for plating bearings were sub 
jected to heating at 300° F for up to 800 hours. After heating 
there was no evidence of blistering indicating that the plated 


alloy was well bonded to the silver Figure ® shows the 
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BATCH CONTRO ANALYSIS 


wer 


Figure 12 
Analysis of Control Bearings Plated Before and After Each 
Batch of Bearings Processed 


analysis of the lead-tin-antimony plated alloy at various 
ports during the heating eveles Loss of tin in the alloy due 
to diffusion into the silver was considered low and there was 


no apparent loss of antimony 


PROCEDURE FOR PLATING BEARINGS 
Bearings for ng expe rimental engine and service tests were 
two-piece steel backed, silver lined bearings. Figure 10 shows 
a bearnng with the back stopped off with wax, and the fixture 
for clamping the two piece bearing and holding and centraliz 
mg the amok Phe procedure for processing the lead-tin 
antimony overlay was essentially the same as is used for lead 
mdium overlay plating 
|. Ditmensionally inspeet and code wall thieknes 
) = Devrenase 
; Assemble clampimg fixture to hold two bearing halves 
together 
+. Wax areas not to be plated 
» Seour area to be plated with pumice and alkali cleaner 
6. Rinse in cold water 
r \ffix part in anode holding fixture, and assemble anode 
8. Rinse and plate in lead-tin-antimony plating solution 
at the presenibed current density and for the time 
necessary to obtain 0.00125 inch plate thickness 
Rinse in cold water and neutralize in alkal 
Rinse in cold water and remove anode and anock 
holding fixture 
Immerse in water-displacing oil 
Deyvrease to remove wax 
Disassemble clamping fixture 
Mark with bateh number 
Heat-test in oi at 340° F for 2 hou 
Clean ma light oil 
Drispect sually for blister oughness, bare spot 
Inspect dimensionally for lead-tin-antiumon 
thickness and for retention of required taper 


rele 


PLATING EQUIPMENT 


Phe equ pment used in lead-tin-antimony plating of bear 
for engine testing consisted of a 90-gallon plastic-lined 
tanh vith a reetifier and ammeter available for each bearnng 
heimg plated Agitation was supphed by a small rubber-lined 
precennpy wath thee outlet bemg holes un plastu pnp located near 
the bottom of the tank Avitation was controlled by a bypass 
to a pont where solution motion was just visible at the solu 
tion surtace Ik mperature Was maintamed at 70° F with an 


iutomatic temperature controller and plastic tubing heat ex 


116 


The solution was continuous filtered 
ibber-lined Fulflo type filter 
Figure 11 shows the agitati 


cotton filter 


PLATING CONTROL 


Bearings were lead-tin-antimon plated im tl em 


production setup by production personnel Control was 
maintained by imspection and laboratory personnel following 
general procedures used for controlling production plating 
lest bearings were plated for analysis of the plated allo 
before and after each batch, a batch being the bearings plate d 
by one shift in one day Phe solution was analyzed periodi 
cally, and additions were made as re quired Figure 12 shows 
the control results for the plating of 1,270 bearings over a 
period of 3 months for experimental and service engine test 
ing. During this period only four small additions of antimon) 
fluoborate concentrate were made, at points indicated Con 


addition of tin fluoborate was made during this period, as 


indicated, when analysis of test bearing showed low tin con 


tent. Three batches of bearings were plated with tin content 


of about 9 per cent, on the low side of the tin requirement, but 
it was subsequently found that these three batches were 
plated at lower current density than had been established for 
this particular bearing. Figure 12 shows the excellent uni 
formity of analysis of lead-tin-antimony alloy that can be 
attained under production conditions when the prescribed 


plating conditions are rigidly adhered to and controlled 


CONCLUSION 


\ solution has been developed from which an alloy with a 
nominal composition of 11 per cent tin, 7 per cent antimony 
and remainder lead can be simultaneously electrodeposited 
The effects of variation of individual constituents of the solu 
tion on the plated alloy composition have been investigated 
and determined. The effects of variations of current density 
temperature and agitation have also been investigated and 
determined Equipment and a procedure have been de 
eioped for plating bearings and have been shown adaptable 


for production use with excellent control of the plated alloy 
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Metal Cleaning Studies Using 
Radioactive Tagged Soils 


BY J. W. Hensley and R. D. Ring? 





methods for evaluation of soil removal. 


result in more efficient cleaning operations. 


concentration 1 


the adverse concentration effect. 


of the electrocleaning efficiency of alkalies. 





ABSTRACT 
Quantitative studies of metal cleaning processes have been limited in the past by lack of adequate 
The use of radioactive isotopes in tagged soils makes it possible 
now to carry out studies on the variables involved in metal cleaning processes that should permit better 
evaluation of mechanisms of importance in soil removal. 
Data are presented from electrocleaning tests showing 
the effect of such cleaning variables as alkali concentration, cleaning time, current density, and current 
direction on the removal of tagged stearic acid soil from steel test pieces. 
ay be detrimental in removal of stearic acid soil, but that surfactants tend to counter: 
Variation in current density of itself appears to have a small effect 
on removal of stearic acid soil, but the effect of current density and concentration are interrelated, and 
in some cases change in current density has a large effect. 
and it was found, in the case of stearic acid, that the initial soil level used affeets the relative evaluation 
It is pointed out that some effects of electrocleaning variables 
are peculiar to a fatty acid soil, and data are presented showing that the effect of concentration and 


current density variations are distinetly different with a tagged mineral oil soil. 


Better understanding of the processes should 


It is shown that high alkali 
et 


The effect of initial soil level was investigated, 








INTRODUCTION 
Although the published literature on metal cleaning pro 
voluminous, there is a notable 
of the cleaning 
involved Quantitative 


commonly have been directed toward individual phenomena 


fairly 


esses Is 


scarcity of 


quantitative studies actual and 


processes 


mechanisms most 


mvestigations 
known to be related to the cleaning process ih some degree, 


such as emulsification 


saponification, peptization, surface 
on 


studies generally are made in such a way as to separate the 


tension, interfacial tension, and others necessity such 


phenomenon involved from any actual cleaning process. Such 
fundamental studies are of unquestioned value in furthering 
our knowledge of metal cleaning and detergency processes in 
general. Systems involved in actual cleaning processes are 
however, relatively complex compared with those used in the 
study of isolated phenomenon, and a cleaning process may be 
difficult to of 


Further quantitative cleaning studies with some investigation 


interpret im terms fundamental concepts 


of the effect of variables involved should be of aid in under 
standing and improving the various metal cleaning processes 

Phe scarcity of quantitative metal cleaning studies has been 
due in large part to the lack of adequate methods for measur 
removal \ of tests 


estimating the cleanliness of metal surfaces 


ing soil variety have been devised for 


Some are quite 
useful as preliminary or screening type laboratory 
of these test 
has been presented by Linford and Saubestre 


be further All of the 


methods for evaluating soil removal have had inherent limita 


tests for 


metal cle anet performance Revit w“ methods 
will 


te st 


and the \ 


not discussed here 


pre hotls 


tions in terms of sensitivity 
of surfaces that by 


their comprehensive studies of 


accuracy type s of soils. of type ‘ 


could employed that have discouraged 


use im any metal cleaning 


process bs 
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line 


Of recent years, however, racioactive tracer techniques have 
provided a method for measurement of soil removal that, on 
conventional tests 


of 


of metal surfaces and cleaning procedures 


contrast to the other more has no funda 


mental limitations in terms sensitivity, accuracy 


Phere are some practical limitations on the types of soils that 


types 


may be used 
may be employed at present in radioactive tracer tests, and 


These ln 


but meanwhile the currently feasible tracer 


on methods of soil application limitations wall 
minimized in time 
tests are adequate to provide a great deal of new information 
on metal cleaning processes 

When a variety of radioactive isotopes became available to 
industrial users, we undertook to develop some test pro 
cedures for evaluation of metal cleaning using radioactive 
the 


removal of the individual soil components believed to be of 


tagged soils. Our initial approach was to investigate 


most practical importance. Such soils include mineral 


sapontfiable oils insoluble 


ticulat 


oils fatty acids soaps, and par 


or smut-type soils such finely-divided carbon 


metal, and oxide particles. So far, we have employed as 


metal soils tagged stearic acid, mineral oils, calcium stearate 


and carbon smut, and suitable test procedures have been 


worked out for eiue hi Pre liminary trials have bree i mace with 
tagged clay and tagged calcium carbonate particles as smut 


type soils The radioactive tracer cleaning evaluations have 
heen used primarily as laboratory methods for investigation 


They 
sts 


ofl cle aning proce sses have prove tN useful also im con 


junetion with other te for screening evaluations in formu 
lation work and for preliminary comparisons of cleaners priot 


to plant-seale trials 
Phe greatest part of this work has been done with radio 


stearic acid as the soil. This was not because 


sidered fatty 


wtive we con 


acid soils as the most important type to stud 


following the presentation te not included here but will be found to the 





hut it was considered a suitable starting point. Stearic acid 
was the first tagged material obtained that was suitable for 
metal cleaning test soil, and test procedures were worked out 
first for it Some imitial metal cleaning studies using the 
tagged stearic acid soil, primarily involving soak cleaning 
tests with limited data on electrocleaning, have been pre 
vented previousls Phis paper covers additional electro 
cleaning studies with the stearic acid soil, along with some 
Data on the latter 


oil were included primarily to illustrate the difference in 


test results using a tagge d mineral onl soul 


behavior of the different types of soil with variation in clean 
ing conditions. [t is expected that additional test data for the 
tagged mineral oil as well as for other types of soil and with 
base metals other than steel will be presented in subsequent 


papers 


EXPERIMENTAL 
MATERIALS 
Phe stearic acid-1-Cy, used as soil in this work was syothe 
sized* and was specified to conta | millicurie of carbon-14 
activity m 1.41 grams of the acid Chemical purity was 
specified to be 00 per cent or better The stearic acid was 
used at full specific activity — i t was not diluted further 
with inactive steane acid 
The radioactive mineral-oil soil consisted of heneicosane 
1-44 dissolved in a paraffin-base lubricating oil. The radio 
straight cham, saturated 


active henemosanme 41 carbon 


hydrocarbon) was synthesized by Isotopes Specialties, Glen 
dale, California Specific activity was approximately | 
milheure im 0.28 gram of hydrocarbon. Lubricating oil used 
n combination with the tagged heneicosane was “Metro 
brian SAK 80, «a paraffinic base stock, free from additives 
Phe tagged oil used for soiling consisted of 10 per cent radio 


heneicosane and 00 per cent “Metrobase”’ oil 


Phe stearic acid-1-Cy, and the heneicosane-1-C'™ were pur 


chased under allocation by the U.S. Atomic Energy Com 
Mission 

The alkalies used im cleaning tests were of commercial 
grade, from stocks checked and set aside specifically for 
cleaning test work The sodium metasilicate was 5-hvdrate 
the trisodium phosphate, I2-hydrate, and the others an 
hydrous Cleaner solutions were prepared with distilled 
water Concentrations of alkaline solutions are stated as 
per cent Na) in solutions. These values are based on total 
alkalinities of the alkalies, as determined to the methyl 
orange endpoint 

The Kreelon-4D" used in some tests is a commercial 
surfactant of the sodium alkylarylsulfonate type, containing 


410 per cent active agent, with the balance sodium sulfate 


PREPARATION OF STEEL COUPONS 

Phe test coupons were in the form of 1.5 inch dises, punched 
from 0.012 inch cold-rolled steel, SAE 1020. The dises were 
given a preliminary cleaning with chlorinated solvent and 
wiped with filter paper They were then given a standard 
polished surface with the machine shown in Fig. 1. This 
machine is a modification of one described in detail in a 
previous paper® aud the operating principle is the same. The 
test dise is held in the small turntable, which, in operation, is 
pressed upward against an abrasive dise by means of a weight 
and lever arrangement Effective pressure is about nine 
pounds. The abrasive is “Wetordry” paper (silicon carbide 
Purntable 


and abrasive disc are rotated in the same direction at 96 and 


which is fastened to a felt-covered aluminum cise 
100 rpm respectively The two are off-center sufficiently so 


“Texas Heeearch Foundation, Renner, Texas 


that the edge of the test dise being polished does not overlap 
the center of the abrasive disc. 

In these tests, polishing was done with No. 220 Wetordry, 
used with water applied to the abrasive surface with an 
atomizer. <A test dise first was given a preliminary polish for 
50 revolutions using a previously used abrasive dise. That 
abrasive dise was then exchanged for a new one, which was 
run for 15 revolutions to produce the final finish. This pro 
cedure of finishing with a fresh abrasive surface was adapted 
when it was found that after 15 to 20 revolutions the abrasive 
began to break down fairly rapidly, producing a more variable 
finish. After polishing, the dises were brushed under running 
water, rinsed with distilled water, and dried immediately by 
blotting with filter paper. This polishing procedure produced 
a surface with a uniform, matte appearance, with a roughness 
of about 13 microinches as measured with a Profilometer \ 
photomicrograph of the surface produced has been presented 
previously Soil was applied to each test dise immediately 


after surface preparation 


SOIL APPLICATION 

Phe tagged soils were applied to the polished steel coupons 
with the machine shown in Fig. 2. This applicator has been 
described in detail in a previous paper.2. The metal dise to be 
soiled is held by a turntable, and a known volume of a solu 
tion of the soil material is applied from a self-filling micro 
pipette, the tip of which rests lightly on the metal cise As 
the turntable rotates, the micropipette traverses slowly from 
the center of the dise toward the edge By proper adjust 
ment of the pipette bore, the volume of solution, the rate of 
traverse, and the speed of rotation, the solution can be mace 
to flow onto the metal in a continuous and essentially uniform 
film. All of the solution is drawn out of the pipette, and a 
fixed area is covered 

The tagged stearic acid soil was applied in a kerosine solu 
tion, and after application, the kerosine was evaporated under 
a heat lamp to leave a thin film of solid stearic acid. The 
kerosine used was a specially purified, narrow-cut material, 
which evaporated cleanly The standard, light soil was 
applied as 5 microliters of solution containing 34 micrograms 
of stearic acid. Much heavier soils were applied by increasing 
the concentration of the soiling solution and by employing 
multiple applications, with evaporation of the solvent after 
each application 

The tagged oil was applied to the steel dises in the same 
general way except that benzene was used as the solvent, 
and a more concentrated solution was used to give a higher 
initial soil level of 300 micrograms per dise. ‘The solvent was 
allowed to evaporate from the oil film without heating As 
the oil continued to spread slowly on the dise after applica- 
tion, it was found desirable to standardize on a short time 


mite rval het ween soil application and cleaning 


ELECTROCLEANING PROCEDURE 

Electrocleaning tests were run in a 500 ml stainless steel 
beaker, with the assembly shown in Fig. 3. Two soiled dises 
were cleaned simultaneously between the two stainless steel 
electrodes Unsoiled surfaces of the dises were pressed 
together, and as the dises were cupped somewhat as a result 
of the polishing process, with backs concave, the edges formed 
an effective seal. Current was provided by a plating-type 
rectifier, with variable transformer control 

All tests reported here were performed at 90° C (194° F 
with the beaker immersed in a constant-temperature bath. 


Cleaner solution volume was 300 ml, and a fresh portion was 
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Fig. 1 
A—Polishing machine for surface prepa- 
ration of metal test discs 


used for each pair of dise- After cleaning, the test dises were 
rinsed by dipping ten times in each of two portions of distilled 


water Dises were then allowed to air-dry before counting 


MEASUREMENT OF RADIOACTIVITY 

Initial and final soil levels were determined for each dise 
by taking counts before and after cleaning. Since mitial soil 
level was constant with each type soil, initial counts on each 
dise would not be essential, except as a check on the soiling 
Measurements were made with an end-window Geiger tub 
and sealer Phe Geiger tube (TGC-2) had a window thick 
ness of 1.9 mg/sq em, and was mounted in a shielded sample 
changer providing a reproducible counting geometry Suf 
ficiently long counts were taken to give a statistical standard 
deviation of 2 per cent or less. [It was necessary to correct the 
counts only for background At counting levels involved, 
comeidence losses were negligible. Self absorption corrections 
also would be negligible with the very thin films of material 
involved. Since all samples were counted under identical 
conditions and related to counts per minute for known 
amounts of soil spread the same way on the same backing, no 


other corrections were required 


PRECISION AND CONTROL OF TESTS 
Cleaning tests reported here were run with duplicate test 
coupons, and in most cases results have been verified with a 


second series of duplicate tests Residual soil values for 


duplicate tests generally check within about 10 per cent 


Average values for duplicates generally can be reproduced 
within about 5 per cent. It has been found, however, that 
over a period of time the removal characteristics of the soil 
may change appreciably. These tests are quite sensitive to 
the surface condition of the metal, and it appears that varia 
tions in the operation of the polishing machine, in the proper 
ties of the coated abrasive, or in characteristics of the metal 
surface may cause long-term changes in cleaning results 
Consequently, it is necessary to run periodic cleaning tests 
with some reference cleaner solution to insure that cleaning 
In this 


work, trisodium phosphate at 2 per cent NaQ, and sodium 


le ve | doe s not « hange during a series ol COMMPparisons 


carbonate at 8 per cent Nat) have been used as reference 


electrocleaners, used anodically for | minute at 50 asf 
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Fig. 2. Soil applicator, for applying 
radioactive soils in solution to metal discs 


ELECTROCLEANING TEST RESULTS 


lest results have been given in terms of residual soil on the 
steel dises, stated as micrograms The conversion factors 
from counts per minute to micrograms were found by taking 
counts on known amounts of soil applied to the standard 
With the par 


ticular counting geometry used, the stearic acid soil was 


polished steel dises with the soil applicator 


found to give an average of 118 counts per minute per mero 
gram, and the tagged oil (90 per cent No. 30 lubricating oil 
10 per cent rachoheneiosane was found to give an average 


of 59 counts per minute per microgram 


EFFECT OF CLEANING TIME 

Anodic electrocleaning rates for solutions of some of the 
The initial level of the 
Indicated 


cleaning times were continuous, that is, soled dises were not 


common alkalies are given in Fig. 4 


stearic acid soil was 34 micrograms per steel cise 


given multiple cleaning times to establish the curves 
These results show the effectiveness of the saponiiying 
Alkalinity 


however, as expressed by pH is not the controlling factor, as 


action of sodium hydroxide in removing this soil 


metasilicate, with the second highest pul of these material 
appreciably less effective than tetrasodium pyrophosphate 


PSPP which has a relatively low pil 


to interfere in some way with the removal of thin films of 


Silicate tons seem 


stearic acid. It will be noted that there is a reversal in the 
relative evaluation of sodium carbonate and trisodium plios 
Differences 


hetween the carbonate and TSP in this case are small, but the 


phate (TSP) with variation in cleaning time 


reversal shows how the choice of cleaning test conditions can 


affect relative evaluations 


EFFECT OF CONCENTRATION AND CURRENT DIRECTION 
Effects of variation in concentration of the alkalies, used 
anodically and cathodically with stearic acid soil, are shown 
in Figs. 5, 6,7, 8 and 9. The most notable effect here is the 
decrease im cleaning efficiency (rise in residual soil) with in 
This effect 


was found also in the soak cleaning tests with stearic acid 


crease in concentration beyond a certain point 
soil published previously With soak cleaning, however, the 
break in the curves with all the alkalies was found to occur 
With electro 


cleaning, the rise in the residual soil curve generally occurs at 


between | and 2 per cent Nad) in solution 
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Fig. 3. Assembly for electrocieaning 
tests. Used with a 500 ml stainless-steel 
beaker, not shown 
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Fig. 4. Anodic electrocleaning rates with alkali solutions at 2 per cent Na-O, show- 
ing residual stearic acid soil on steel with variation in cleaning time. Current density, 


a higher concentration, varving with the alkali and the 
current direction 

Presumably, this concentration effect is related to the salt 
mg out of a soup at high ionic concentrations. Since soap 
concentrations resulting from saponification of stearic acid in 
these experiments would be extremely low in the bulk of the 
Cleaning solution, there must be a film saturation immediately 
adjacent to the soiled metal surface In electrocleaning 
saturation occurs at a higher concentration, either because of 
agitation provided by released gases, or because of changes in 
one concentrations at the anode and cathode during elec 
trolysis The probable influence of film pH and ionic con 
centrations is indicated by the fact that the break in the 
curve generally occurs at lower concentration in cathodi« 
cleaning than in anodic, although agitation presumably would 
be greater at the cathode because of the greater volume of gas 
evolved, Some further study of these effects may improve 
our knowledge of phenomena occurring at metal surfaces 
during clectrocleaning 

With regard to anodic vs. cathodic cleaning, results varied 
with the alkalies. Sodium hydroxide and metasilicate were 
more effective anodically, and sodium carbonate and the 
phosphates were more effective cathodically. It so happens 
that the two alkalies that were most effective as anodic 
cleaners also are the most alkaline, but pH probably is not 
the controlling factor. Pyrophosphate and trisodium phos 
phate gave very similar results in relating anodic to cathodi 


ole aning although the \ differ consicl rably im pu value s 


EFFECT OF SURFACTANT 

It has been found that addition of a small amount of 
anion surfactant to alkali solutions counteracts the adverse 
When a 


constant 0.2 per cent of an alkylarylsulfonate is added to 


effect of increasing concentration discussed above 


alkali solutions of varying concentrations, cleaning results are 
improved at all concentrations, and the curves equivalent to 
those shown in Figs. 5 through 9 are flattened, with no indica 
tion of rise in residual soil at higher concentrations. ‘This ts 
the case with either anode or cathodic cleaning Fig. 10 
illustrates the effects of imereasing additions of a sodium 


alkvlarvisulfonate to a concentrated sodium carbonate solu 


50 asf, temperature 9O C (194 F) 


tion used anodically and cathodically under fixed cleaning 
conditions. The selution of sodium carbonate contaimime 
& per cent Na, when used alone, gives high residual soil 
levels in the rising portions of the curves shown in Fig. 6 
Beneficial effect of the surfactant is pronounced, with reduc 
tion of residual soil levels below those obtained at lower 
optimum concentrations with the alkali used alone. It will 
be noted that with surfactant present at the high alkali con 
centration, cathodic cleaning again becomes more effective 


than anodic 


EFFECT OF CURRENT DENSITY 

In general, variation of current density over the range of 
25 to 100 asf has a relatively minor effect on the removal of 
the stearic acid soil by alkalies and compounded electro 
cleaners However, the effect of current density is inter 
related with the adverse effect of high concentrations of 
alkalies discussed in previous sections. This concentration 
effect, giving rise in residual soil with increase in concentra 
tion, appears at lower concentrations in soak cleaning with a 
given alkaline solution than in electrocleaning. If an alkaline 
solution is being employed for electrocleaning at a concentra 
tion just below the rising portion of the concentration curve 
but above the concentration at which the rise occurs in soak 
cleaning, then, as current density is decreased the residual soi! 
On the other hand, if the solu 
tion concentration is below the rising portion of the concentra 


will show a pronounced rise 


tion curve for soak cleaning, or if the cleaner composition 
involved gives no rise in residual soil at high concentrations 
then the effect of varying current density in the low range 
will be much less. This is illustrated in Fig. 11 with two 
Cleaner A 


shows only a small loss in cleaning efficiency with decreasing 


different types of proprietary electrocleaners 


current density, whereas Cleaner B shows a very pronounced 
loss in cleaning efficiency (rising residual soil curve) with de 
crease in current density below 50 asf. Cleaner A at 8 oz gal 
is within the optimum concentration range for either soak 
cleaning or electrocleaning, and decreasing current density 
with transition from electrocleaning to soak cleaning condi 
tions has little effect. Cleaner B, on the other hand, at 


8 ov gal is within the optimum concentration range for 
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optimum 

vy. Consequent wit! al ke 

sit with approach to soal ean con 

rapid rise in residual soul The effect 

been found to have a practical impor 

practice pieces sometimes are rac ked n such a 
rent density on some areas is very low With 

tai natural souls it has been found that compositions such 


Cleaner B ma vive inadequate cleaning on such low 


ent-clensitV areas, whereas a composition such as Cleaner 


r * 
\] give satistactor’ overall results ot eal 
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EFFECT OF INITIAL STEARIC ACID SOIL LEVEL r 


CONCENTRATION % No, 


5 t 


Phe standare stearic acid soil usec ost o his work 
re WA SHAS SON meee Ge sane at | Fig. 5. Effect of alkali concentration in anodic and cathodic 
electrocleaning with sodium hydroxide solutions. Showing 
original residual stearic-acid soil on steel after cleaning 1 min at 
sclection of thus low initial soil level Was riacte partly because 90 C (194 F) with current density of 50 asf 


it was adequate for tracer evaluations, and partly because 


was a very light soil by practical standards, beimg oniv 34 


micrograms on a little over one square inch hic 


electrocleaning normally is used to remove the final traces of 

il after preliminary cleaning by other methods. On this 
basis, use of a low initial soil level in electrocleaning studies 
can be justified, but it also is of interest to know whether rela 
tive evaluations of cleaners obtained at low soil levels also 
apply at higher soil levels lo provide some information on 
this point, electrocleaning tests were made with three initial 
soil levels: the “standard” stearic acid soil of 34 micrograms 
12 times this level, or 408 micrograms: and 24 times the 
standard level, or 816 micrograms All other test conditions 


were fixed ee 


Results of four alkalies are given in Fig. 12, comparing , ‘ 
residual soil values obtained after cleaning | minute, anodi ) é 3 4 
cally at 50 asf. The most conspicuous result of increasing the casita sy 
initial stearic acid soil level is the reversal in results with 


Fig. 6. (Same as 5 except with sodium carbonate solutions) 
metasilicate in comparison with TSP and sodium carbonate 


The metasilicate is more effective than the other two alkalies 
in removing the bulk of a heavy stearic acid film, but less 
effective in taking off the last two micrograms The reversal 


SODIUM METASILICATE 
n this range of residual soil might be related to the fact that 


two micrograms of stearic acid is approximately the quantity 
that would be required to form a monomolecular layer on a CATHODIC 
mooth surface of the area involved here. On the other hand 
the surface of the steel test pieces was by no means smooth on 
i micro scale, and radioautograplhs of the residual soil on 
test pieces such as these have demonstrated that the steari 
acid is not uniformly distributed At low residual soil levels 


ch as two or three micrograms, most of the teanec acid 








» obably would be concentrated mn the surface rece ‘ It is 4. 


ipparent from the re sults in Fig. 12 that average rates of soil CONCENTRATION % NoO 
much greater with all the alkali tarting with Fig. 7. (Same as 5 except with sodium metasilicate solutions) 
ls than with the light The last few mict 
h more slowly than the bulk of the 
may represent the mcreasing effect of 
It also might indicate some chemical reaction 


the steel and thre steane acd 


COMPARISON OF TAGGED SOILS— 
MINERAL OIL AND STEARIC ACID 
It must be kept in mind that the effect of cleaning 
ul removal as illustrated in previous sections ; 
» fatty acd sol, and the observations must not 
terally to the consideration of actual cleaning operation 


{ 


ia ound for instance that high alkali concer 





illv gi no improvement in cleaning result 
oncentrations and im some cases high concent: 

i | j NCENTRATION 
tite detrimental in removing the stearic acid so 1pre 


however, it has been found desirable to us r Fig. 8. (Same as 5 except with trisodium phosphate solutions) 
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cleaners at high concentrations, suggesting that removal of 





“nl components other than fatty acid is unproved by high 
concentrations ‘This was found to be the case with the 
tagged mineral-oil soil (No. 30 lubricating oil plus radio 


hee he wosaie “us shown i” j iy ] 5 The ~ curves Compare 
. 


— 


residual soul values for stearic acid and for the mineral oil 
after one minute of anodic electrocleaning at 50 asf at con 
centrations of proprietary electrocleaner ranging from 2 to 
16 ov/ gal The tests with the two soils were made with the 


same type of standard-polished steel dises As evaluated with 


nN 


the steanec acid sol, there was a very slight decrease m clean 


RESIDUAL SOW. — MICROGM 
oo 


ing efficiency with increase in concentration of the com 


pounded cleaner In contrast, with the mineral oil, there was ° 


a very pronounced improvement in cleaning results with L -_ — ° CATHODIC 


ANODIC 

















mecrease in concentration ° 0.1 0.2 0.3 
As a further illustration of the differing behavior of soils % KREELON 40 
Fig. 14 shows the effect of varying current density in removal Fig. 10. Effect of anionic surfactant additions to alkali solu- 
tion. Showing residual stearic-acid soil after anodic and 
proprietary electrocleaner, which was designated “Cleaner A cathodic electrocleaning for 1 min at 90° C (194° F) in 
ge , td ty | ; little effect solutions containing sodium carbonate at 8 per cent Na,O 
itt ig VEPIALIOn Mi Current Gensity tas very il © ole on and varying amounts of Kreelon 4D 


of stearic acd and mineral oil soils With this particular 


the removal of stearic acid soil. In contrast, removal of the 
mineral of soil showed a very pronounced improvement with 
merease of current denesit from 0 to 5O ast \ further im 


crease to 100 asf had little effect 





It should be noted that the two soils, stearic acid and 


5 


mineral ol, were used at different muitial soil levels in these 
tests. Consequently, no conclusions regarding relative ease 


of removal can be drawn from the data as shown, although 


they serve to thustrate the differing effects of variation in 


Cleanmg conditions with the two soils 


DISCUSSION 


The picture as given here of the electrocleaning process is 


necessarily an incomplete one, and interpretations of these ex 


—_ 


RESIDUAL SOIL — MICROGM. 
a 


pertmental observations in terms of practical cleaning must be 
qualified by an understanding of the limitations involved in 
the studies so far Phe need ts apparent for further investiga - CLEANER °A* 
tion of the effects of cleaning variables with various types of SO 
tagged souls. The effect of initial soil levels on relative evalu Ow. CLEANER “B” 
ations should be studied further, and the influence of the metal a r 
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iL 4 ~ 4 
50 75 100 125 150 
surface finish on removal of various soils should be investi CURRENT DENSITY — ASF 
gated Phe basis metal involved is of obvious importance 


and metals other than steel have been included in these tracer Fig. 11. Effect of current density with two different types of 
proprietary electrocleaners. Showing residual stearic-acid 
soil on steel after anodic electrocieaning for 1 min at 90 

some of these variables more adequately (194° F) in 8 oz/gal solutions with variation in current density 


Full use of the results of laboratory studies of metal cleaning 


stiches It is expected that future publications will cover 


requires adequate correlation with practical cleaning opera 
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Fig. 12. Effect of initial soil level on relative evaluations. 

Showing residual stearic-acid soil on steel after anodic electro- 

Fig. 9. (Seme as 5 except with tetrasodium pyrophosphate cleaning with various alkali solutions at 2 per cent Na:O for 
solutions) 1 min at 90° C with 50 asf 
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Fig. 13. Effect of concentration with different soils. Comparing residual mineral-oil 


soils on steel alter anodic electro- 

cleaning for 1 min at 90° C (194 

F) in @ proprietary electrocleaner at 
8 o2z/gal 


14 16 


and stearic-acid soils on steel after anodic electrocleaning for 1 min at 90° C (194° F) 
with 50 asf in a proprietary electrocleaner at varying concentrations 


tions. Some correlation can be established by interpretation 
of observed experimental results in terms of practical metal 
cleaning experience. On this basis, it is known that the pro- 
nounced concentration effect and the interrelated current 
density effect observed in some cases in removal of the tagged 
stearic acid from steel can have a practical significance. 
However, the need is apparent for further controlled plant 
scale studies to provide information for correlation with 
laboratory investigations. 

It is felt that with continued investigations such as these 
with tagged soils, our knowledge of the electrocleaning process 
should be improved sufficiently to result in more efficient 
electrocleaning compositions and processes. In addition to 
their use in studying cleaning processes, these tests with 
tagged soils should have a broader usefulness. They are 
proving of use in screening tests in formulation work. We 


also believe that one or more of the tagged soils may be 
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adapted to use as a control method in plant cleaning opera 


tions. The great sensitivity of the tracer cleaning test when 
properly employed may serve to provide data anticipating 
the need for additions to or change of a cleaning bath before 
such need becomes apparent from the appearance of rejects 
in a line. This would involve routine, controlled testing in 
the bath with standard-soiled panels. This possibility is 
being investigated. 
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Plating 
of 
Beryllium 


Copper 


By S$. J. MORANA; 


INTRODUCTION 

Many are perhaps not fully aware of the treatment of 
beryllium copper alloys prior to the plating operation, 
therefore, a brief outline will be given of some of their interest 
ing properties and why they are used in many instances in 
place of brass, bronze or other copper base alloys 

Beryllium copper alloys are finding increasing usage in 
countless applications in the automotive, electrical, and other 
industries because of their unusually important physical and 
mechanical properties. These alloys have the ability to be 
hardened by a simple heat treating operation from a relatively 
soft and workable state to levels of strength and hardness 
beyond those of other copper hase alloys. The strengths of 
the final product can be varied over a large range merely by 
varying the time and temperature of the heat treating 
operation 

Beryllium copper is offered to the fabricators in a variety 
of tempers to meet different applications. For example, in the 
fully annealed condition the alloy is soft, and lends itself 
readily to severe forming operations such as in the preparation 
of bellows, ete. to permit the most exacting requirements of 
product designers. Instruments and controls rely heavily 
upon the precise action of beryllium copper diaphragms, 
bellows, and springs. Problems of fabrication and service 
relative to production of some electronic devices could not be 
solved without beryllium copper 


Besides being readily 


Figure 2 
Successive blanking, piercing, drawing, and bending operations 
are required in the production of fountain pen pocket clips. 
Such parts are usually finished by gold or rhodium plating 
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Figure 1 
Miscellaneous beryllium copper parts, illustrating versatility of 
uses 


blanked, formed, deep drawn, or spun, beryllium copper also 
possesses the outstanding property of being unusually re 
sistant to fatigue. Fatigue is the tendency of a metal to 
fracture when subject to a cycle of alternate tension and 
compression. Beryllium copper also offers excellent resistance 
to fatigue under vibration when other high copper base alloys 
show indications of early failure. This, coupled with its good 
electrical conductivity, high strength, and spring-back proper 
ties make beryllium copper invaluable for use in electrical and 
electronic contacts, Compression springs, et« A few of these 
applications are illustrated in Figure 1 

Beryllium copper alloys are also supplied in quarter-hard 
half-hard, or hard condition to conform to the desired applica 
tion. For a straight blanking operation it is more desirable 
to obtain the strip in a quarter-hard or half-hard condition 
rather than in the solution annealed soft condition. Beryllium 
copper alloys are supplied in different forms such as rod, wire 
strip, bars, ete. to meet the particular needs of various 
applications 

After the product is formed from a soft or semi-soft condi 
tion it is then given the desired strength and hardness proper 
ties by heat-treating at 600-700° F for 1-3 hours depending 
on the particular alloy used and the physical properties de 
sired, From the viewpoint of the electroplater the main dis 
tinguishing difference between plating on beryllium « opper 
and plating on other coppel base alloys such as brass o1 
phosphor bronze is that parts made from beryllium copper 
alloys generally have to be heat-treated to attain their maxi 
mum properties. In the process of heat-treating, beryllium 
copper is subjected to temperatures of 600-700° F, at which 
time it experiences surface oxidation This is especially 
noticeable when the articles are heat-treated in an air circu 
lating furnace, where the articles come out with a grav-black 
coating covering its surface. This surface coating consists of 
both cupre (black) and cuprous (red) oxides, and must be 
completely removed prior to plating 

As with other metals, electroplating on beryllium copper 
has the express purpose of altering its surface properties. Its 
beneficial results may include improved electrical properties 


improved resistance to corrosion, tarnish, chemical attacks 


*Dresented at the tlad Annual AES Convention, Cleveland, Ohio. The 
discussion following the presentation m not tacluded here but will be found 
in the “Annual Proceedings of the ABS, 19 


THesearch boagineering Chief, The Beryllium Cory Heading, Pa 
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A view showing two continuous beryllium copper strip cad- 
mium plating units in operation. This is the inlet end of the units 


and wear; increased hardness; die lubrication; improved frie 
tional and nongalling behavior; and improved appearance 
Phe great bulk of beryllium copper parts are generally plated 
for improved surface electrical properties (silver), as a die 
lubricant (cadmium), and for resistance to corrosion from 
plastics or rubber (hard chromium 

Some beryllium copper parts such as fountain pen pocket 
clips, shown in Figure 2, are usually gold or rhodium plated 
for appearance. Rhodium is also used for unusual combina 
tions of corrosion and wear resistance, hardness, and reflec 
tivity Where service requirements demand a white surface 
either tin, nickel, or chromium plating may be applied, the 
final selection between these metals depending upon economy 
and the corrodants present \ tin or nickel plate is of advan 
tage in soft soldering, as they permit the use of noncorrosive 
rosin fluxes lin, zine, or cadmium plates may be used to 
compensate for differences in electrochemical potential at 
bimetallic junctions 

Silver is sometimes plated onto beryllium copper wire to 
function as a die lubricant in the drawing operation It 
further serves to protect the surface from oxidation during 
subsequent annealing and heat treating operations 

To give you some idea of the magnitude of electroplated 
beryllium copper, it is estimated that 60,000) pounds of 
beryllium copper is electroplated monthly Taking into 
account that a sizeable proportion of this material is used to 
prepare very small contacts for electronic and electrical de 
vices, it is readily apparent that the actual number of com 
ponent parts electroplated per month ts quite high It is 
anticipated that the tonnage of electroplated beryllium 


copper will show a moderate rise in the next few years 


PREPARATION OF METAL SURFACE 


Electroplating involves more than just placing an object 
into a plating bath Before a metal can be electroplated, the 
surface must be properly prepared; that is, it must be physi 
Poo often the 
novice as well as even the experienced plater does not recog 
\ plated coat 


will peel off readily when plated onto an unclean surface 


cally, chemically, and mechanically clean 


nize the importance of these requirements 
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Before plating beryllium copper parts it is necessary to 
insure that the metal is (1) free from oils, greases, and super 
ficial dusts, (2) free from burrs and loose fragments produced 
by mechanical operations, (3) free from oxides of other 
surface-formed compounds of the basis metal which form 
during heat treating, or on standing in humid or corrosive 
atmospheres. 

Oil, grease, or dirt can be removed with vaporized solvents 
or alkaline cleaning solutions. A good example of the former 
is trichloroethylene or other vaporized solvents which form 
condensates and wash away oily coatings. Examples of 
alkaline cleaning solutions are sodium carbonate, trisodium 
phosphate, sodium metasilicate, and various combinations of 
these or similar materials. Burrs and loose fragments can be 
removed from small parts by barrel tumbling, with time 


dependent upon the edge or finish required. 


HEAT TREAT AND PICKLING 

Phe oxide scale which forms on beryllium copper when 
heated in an uncontrolled atmosphere can be removed by 
pickling. As was indicated above, beryllium copper alloys 
after being formed from a soft or semi-soft condition are 
generally imparted desired strength and hardness properties 
by heat treating at 600-700° F for 1-3 hours, depending on 
the particular alloy used and the physical properties desired 
Parts should be carefully degreased before heating 

The greatest amount of surface oxidation occurs by heat 
treating in an air circulating furnace, or in an uncontrolled 
atmosphere muffle furnace Because the heating rate is 
slower in a muffle furnace, hardening will require a longer 
time than in a circulating air furnace. In either method the 
metal comes out with a gray-black surface interspersed with 
red spots. The black oxidation product is cuprie oxide which 
is easily removed by pickling in hot sulfuric acid. The red 
oxidation product is cuprous oxide and is difficult to remove 
without oxidizing it to the cupric state. Consequently, the 
sulfuric acid treatment is followed by an oxidizing dip such as 
a potassium dichromate-sulfuric acid dip in which the cuprous 
oxide is oxidized to the cupric state, and all traces of black 
scale and red stains are thereby removed 

One pickling procedure involves the use of 20-30 per cent 
by volume of sulfuric acid and water at 160— 180° F, sufficient 
immersion time being allowed to completely loosen the dark 
scale. This is followed by a brief dip in a 30 per cent by 
volume cold solution of nitric acid and water to remove all 
traces of oxide coating. Immersion time, which is limited to 
prevent etching the base metal, is best determined by trial 

Acid stains may result unless parts are carefully cleansed 


of all acid 


cessive acid treatments, followed by hot rinsing, are necessary 


Thorough rinsing with cold water between sue 
to remove all traces of acid. An acid-neutralizing dip in 
trisodium phosphate or similar alkaline solution is sometimes 
desirable between final cold and hot water rinses to avoid 
any possible acid stain 

When articles prepared from very thin gage beryllium 
copper strip such as 0.005 inch or under are pickled after heat 


treating, care must be exercised not to etch the surface too 


deeply. Severe pickling on these thin parts will cause pitting 


and undersize gages. For this reason some platers have found 
a single pickling treatment in proprietary compounds, such as 
ebonol compounds, effectively removes all traces of oxice 
coating. In order to minimize the oxide scale formation on 
the surface of beryllium copper parts during heat treating, it 
is advantageous to reduce contact with air as much as possible 
during heating. Experience has shown that by heat treating 


in a reducing atmosphere the beryllium copper parts maintain 
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their luster and exhibit only a trace of surface oxidation. The 


controlled atmosphere heat treating is done, for example, in 


an enclosed container about 2'% feet diameter by 3 feet high 
in which a safe atmosphere of 90 per cent nitrogen and 10 per 
cent hydrogen is bled in. The whole container is placed inside 
an appropriate controlled furnace for specified time intervals 
An air circulating fan is placed inside the container to better 
obtain uniform circulation 

Another procedure commonly used for heat treating 
beryllium copper parts where a lesser oxide surface coat is 
desired is by using a salt bath. Salt baths, by giving faster 
heat transfer, require 25-50 per cent less total time than a 
circulating air furnace. The rapid and uniform heating of 
salt baths gives good results at any temperature in the harden 
ing range of beryllium copper. Commercially available 
nitrate-nitrite mixtures (40-50 per cent sodium nitrite, 
balance sodium or potassium nitrate) which melt at about 
200° F are generally used. Baths for beryllium copper should 
be kept clean and not used for other materials such as steel 
After removal from the bath, parts should be carefully 


With the 


salt bath procedure the beryllium copper parts are completely 


cleansed of all traces of salt by quenching in water 


surrounded by fused salt during the complete heating cycle, 
thus minimizing tendency to oxidation 

When parts which have been formed from cadmium coated 
beryllium copper are to be heat treated and electroplated, it 
has been found advantageous to heat treat the parts, either 
in the air circulating furnace or in a salt bath, with the 
cadmium coating left on. The cadmium coat offers protection 
to the base metal from surface oxidation during heating. In 
so doing, the pickling eperation for stripping the cadmium 
prior to heat treating is eliminated, and the subsequent 
pickling to remove surface oxidation after heat treating is 
considerably minimized. When heating beryllium copper 
parts coated with cadmium, care must be taken to properly 
ventilate all exhaust fumes, because cadmium is considered 
quite toxic 

In summary, from the viewpoint of ease of pickling follow 
ing the heat treating operation, it is most desirable to heat 
treat in a controlled reducing atmosphere furnace. Next best, 
and probably more practical to set up, is the use of an appro 
priate salt bath. With either of these methods the surface 
oxidation is reduced to a minimum. The subsequent pickling 
operation is less severe, with a corresponding diminished 


etching on the metal surfaces to be plated 


BRIEF REVIEW OF ELECTROPLATING PRINCIPLES 

As a general statement, it may be said that electroplating 
on a clean beryllium copper surface is no different: than 
plating onto copper, or brass, or other copper base alloys 
The various basic factors that affect the nature of the deposit 
is the same in each case. Electrodeposited metals, like all 
other metals, are crystalline in character, and the appearance 
and physical properties of the deposit are produced by 
differences in the size or shape of the crystals. The character 
of the deposits are governed to a large extent by the proper 
control of a number of variables, the more important of 


which are 


1. CURRENT DENSITY 

Increase of current density, within limits, will yield de 
posits that are more fine-grained. Increasing the current 
density above certain limits causes formation of “trees” or 


nodules 


2. CONCENTRATION AND AGITATION OF ELECTROLYTE 


By increasing the concentration of the solution, or by the 
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use of agitation, it is possible to postpone until much higher 
currents the harmful effects such as burnt or spongy deposits 
accompanying the use of high current densities. 


3. ADDITION AGENTS 

The presence of quite smal] amounts of certain organic 
substances, or of colloidal matter, surprisingly produce 
smooth, fine-grained, and microcrystalline deposits. Most 
commercial formulations today incorporate the correct 


amounts of addition agents in the composition 


4. NATURE OF THE ELECTROLYTE 

The type of electrolyte used often has a very profound 
effect on the appearance of the deposit. For example, silver 
deposits coarse from nitrate baths, but forms a fine-grained 
deposit with cyanide baths. 

Each of the many operating variables independently in 
fluences the plate in some manner, and all function inter 


dependently. 


CADMIUM PLATING OF MILL PRODUCTS 
The great bulk of beryllium copper parts to be electroplated 
are stamped or drawn from thin sheets which are generally 
electroplated with a cadmium coating of 0.0001-0.0004 inch 
thick as a die lubricant in pressworking to enhance punch and 
die life 


the Beryllium Corporation in Reading, Pennsylvania involves 


One of the electroplating operations carried on at 


the continuous cadmium plating of beryllium copper strip 
The strip ranges in size from 1-5 inches wide and 0.003-0.050 
inch thick. These are rolled into coils weighing up to 200 
pounds each. Since the function of the cadmium coating is 
to act as a die lubricant, the coils are electroplated from a 
fully annealed or cold rolled condition, and sometimes in a 
mill hardened condition. The temper of the metal depends, 
of course, on its end use 

Prior to cadmium plating, the coils are pickled by soaking 
in hot sulfuric acid (about 180° F), then given a bright dip in 
cold nitrie acid, followed by a bright dip in a cold sulfuric 
acid-sodium dichromate solution. The coils are thoroughly 
rinsed with cold water after each acid treatment, finally with 


hot water followed by forced air for drying 


Figure 4 
A view of the outlet end of a strip cadmium plating operation 
illustrating the final water rinse, hot-air drying cabinet, rotary 
brush buffing wheels, and take-up coil 





Figure 5 
Assortment of ey copper components that have been 
silver plated. They are used in electronic applications 


The beryllium copper strip is being continually uncoiled on 
one end of the electrolysis unit, then fed respectively through 
a dilute nitric acid solution, a spray water rinse, the electro 
plating tank, a second spray rinse, a hot air drying cabinet 
and finally the surface is buffed by passing the strip through 
rotary brushes before coiling the finished strip. In order to 
keep the electrolysis unit functioning in a continuous manner 
the end of a coil being fed in is soldered to the beginning of 
the next coil. Each plating cell is 20 feet long x 18 inches 
wide x 18 inches deep, and is set up to electroplate two 
beryllium copper strips simultaneously Phe two strips are 
run through the bath side by side Phe Udylite process is 
used by the author's company in cadmium plating. In this 
process cadmium ball anodes are placed in heavy helical coil 
containers, offering a simple method of renewing anodes 
New balls are inserted at the top as the original balls dissolve 
in the solution and drop lower in the container. In this way 
the anodic surface area remains practically constant Dhue 
cadmium content is maintained at 2.5-3.0 oz/gal, free sodium 
cyanide at 9-11 oz/gal, and caustic at a minimum of | oz/ gal 


A view of this unit is shown in Figures 3 and 4 


In the normal process of drawing beryllium copper rod and 
wire, commercially available oil or drawing compounds pro 
vide sufficient lubrication During severe reductions the 
drawing compounds are not sufficient to keep the metal from 
picking up in the die. For use in the severe drawing operation 
cadmium plating forms a soft metallic surface coating which 
acts as a die lubricant during drawing. Beryllium copper rods 
as large as 2'o inch diameter are coated with 0.0008 0.001 
inch of cadmium electroplate for this purpose in a cyanide 
electroplating bath In this bath the cadmium content ts 
replenished by adding cadmium oxide and sodium cyanide as 
needed to maintain the composition within limits. Since the 
cadmium coating is only functional and not decorative, no 


brighteners or other addition agents are employed 


SILVER PLATING OF] FINISHED PARTS 
\ large proportion of beryllium copper finished parts are 
used as electrical contacts of some form or other in electrical 
and electronic devices. Where improved electrical character 
istics such as improved surface conductivity, low contact re 
sistance, and high frequency conductance are required, it 1s 


generally desirable to plate with such noble metals as silver 


*Prepared by Hanson-Van Winkle-Munning Corp 
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Figure 6 
A coiled beryllium copper strip expander designed to over- 
come packing leakage in pumps, etc. by exerting a controlled 
mechanical pressure on the lip of the packing 


gold or rhodium Of these metals, silver is the most widely 


used Figure 5 illustrates several varied beryllium copper 


contacts that have been silver plated. Since the surface con 
dition of the material entering the plating bath exerts the 
greatest influence on the final result, it is essential that parts 
be absolutely clean and free from oxide, oil, grease, and dirt 
Where chromic acid or dichromate pickling solutions may 
have preceded plating, it is desirable to remove the thin oxide 
film formed thereon by a cold 30 per cent nitric acid bath 
prior to plating in order to insure good adherence of the plate 

Because silver is near the lower end of the electromotive 
series, difficulty is experienced in plating it on metals above 
it in the series 


For this reason silver deposits by contact, 


All com 


mercial silver-plating solutions are cyanide solutions with 


with a tendency to form a poorly adhering deposit 


considerable free cyanide, because it has been demonstrated 
that the potential of silver can be made more negative by 
having free cyanide present. Since copper is only slightly 
above silver in the electromotive series the effect of potential 
difference is practically eliminated, especially with the cyanide 
baths 

It is customary to use two baths for silver plating, a 
“strike” solution and a “plating” solution. The articles are 
first placed in the strike bath for about 10-20 seconds in which 
time a very thin coating of silver is formed on the surface in 
order to obtain good adherence of the final silver plate. The 
trike solution has a very low silver concentration and a very 
high free cyanide content as compared to the regular plating 
solution. The current density in the strike bath is around 
12 amp/sq ft Some electroplaters prefer to apply a strike 
coat of copper on beryllium copper parts in place of the silver 
strike prior to the silver plating, but the majority of platers 
use the more conventional silver strike 

Plating conditions conventionally used for electroplating on 
copper, brass, ete. apply for the plating on beryllium copper 
parts. ‘These include the selection of purest obtainable silver 
anode to avoid a blackish surface discoloration, maintaining 
free cyanide composition and anode current density within 
the preseribed limits, ete As is usually the case, care must be 
taken to make sure that the current is turned on in the tank 
before introducing the parts to be electroplated. The com 
mercially available silver “Lume” solution* is practically 


universally used for silver plating onto beryllium copper. It 





gives a desirable bright finish on beryllium-copper parts with 
out buffing. The current density used is around 8 amp/sq ft 

Smaller parts are electroplated using standard barrel plating 
techniques. Some producers of beryllium copper parts stamp 
out the small parts from beryllium copper strip so that each 
unit is interconnected with the next, and the individual com 
ponents are later cut apart after plating. Figure 6 illustrates 
a coil of interconnected stamped pieces prior to electroplating 
These stamped strips are rolled loosely onto a spool, and the 
spools are heat treated, pickled, and electroplated as a unit 
One technique used is to deposit about half of the desired 
electroplated silver thickness onto the spool which is wholly 
immersed in the plating bath. The spool is then removed 


from the bath, water washed, recoiled backward onto an 
empty spool, and the deposition of the desired silver thickness 
is completed, The individual parts all have a uniform silver 
coating on them and are cut into individual parts after plating 
This technique has the advantage in that larger amounts of 
parts can be electroplated and washed with a minimum of 


handling 


CHROMIUM PLATING OF PLASTIC MOLD DIES 
Beryllium copper is finding increasing application as a mold 
material in both injection and compression molding of indus 
trial and novelty plastic components, such as toy dolls, toy 


ears, automobile emblems, control dials, pocket combs 


figurines, ete With improved casting procedures such as 
pressure casting, molds with accurate reproduction of intricate 
detail and design can be cast without requiring further ex 
pensive machining and polishing Phe resulting beryllium 
copper cavities are shock resistant and extremely strong, with 
uniform hardness and density When given a reasonable 
amount of care, beryllium copper cavities give service from a 
clie-wear standpoimt equal to that of hardened steel 

Figure 7 illustrates a diversified group of beryllium copper 
pressure castings, showing the sharp detail that can be 
achieved 

I hese 


certain types of plastics, especially in compression molding 
For ln st 


beryllium copper mold cavities are corroded by 


results, hard chrome plated mold surfaces are 
recommended for use with certain phenolic or vinyl plasties 
\ flash chromium plate 0.0003 to 0.0005 inch thick is usually 
applied to the surface after the cavities and cores have been 
properly hardened and pickled 

Although the many theories offered for the mechanism in 
volved in the deposition of chromium from chromic acid solu 
tions are not in complete agreement, the fact remains that 
One ad 


vantage of chromium plating onto beryllium copper surfaces 


considerable hydrogen is generated in the process 


is that although there is some slight amount of hydrogen em 
brittlement noted on other high-copper alloys such as hard 
bronze, no one has yet evidenced any hydrogen embrittle 
ment on beryllium copper 

The throwing power of chromium plating baths is very 
poor as compared to other metals. Because of this, insoluble 
lead alloy anodes are made to roughly conform to the complex 
shape of the mold, and are employed in the plating operation 
of irregular shapes in order to apply a uniform chromium 
coating 

Although the chromium to be deposited is introduced into 
the plating bath as the chemical chromic anhydride (CrO 
commonly called chromic acid, all chromium plating baths 
require the presence of acid radicals such as sulfate to act as 
“catalysts These acid radicals permit the plating of 
chromium without themselves being consumed by the re 


action The amount of acid catalyst added is extremely im 
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portant. Too low a catalyst concentration will result in no 
plating and too high a catalyst content will give poor throwing 
power. For best results the weight ratio chromic acid to sul 
fate should be about 100:1 H.SO,) or 


anhydrous sodium sulfate (NasSO,) can be used to supply the 


Kither sulfurie acid 


sulfate catalyst to a chromium plating bath 

The following composition has been successfully used for 
chromium plating of the hard or industrial type onto beryllium 
copper 

Chromic acid (CrO 30-50 oz/ gal 

HLSO, 0.3-0.5 oz/gal 
100 to 160° F 
150 to 300 amp/sq ft 
Self-regulating, high-speed chromium baths which operate 


on the principle of self-regulation of the catalyst content by 


Sulfuric acid 
‘Temperature 


Current density 


means of the solubility characteristics of the special addition 
agents used, are sometimes used for electroplating onto 
beryllium copper. This is especially used on parts where the 
In addition to the 
self-regulating feature, these baths have reputed advantages 


chromium serves as a decorative effect 


in speed, hardness, brightness, smoothness, adhesion, plating 


baths are found to be easier to regulate and maintain, and 


range, and covering power over the other solutions 


material can be replaced into the bath and still continue to 
deposit bright 

In summary, it can be briefly stated that after beryllium 
copper parts are properly cleaned and pickled following the 
heat treating operation to impart their desired physical 
properties, they can be readily plated with other metals such 
as cadmium, silver, chromium, zine, nickel, ete. by the usual 
methods. It must be stressed that success of the plating 
depends upon a thorough cleaning of the part prior to im 


mersion in the plating bath 
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Figure 7 
A diversified group of beryllium copper cavities and cores pro- 
duced by pressure casting methods, illustrating the wide range 
of application and fidelity of reproduction possible with bery!- 
lium copper. (Courtesy of Manco Products, Inc.) 
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Figure 1 
Typical Wire Plating Line Developed for Use with Stannous 
Fluoborate Bath 


Figure 2 
A Layer of 0.00015 inch of Tin on a No. 14 Copper Wire 


ELECTROTINNING OF COPPER WIRE FROM THE 
STANNOUS FLUOBORATE BATH 


By A. E. CARLSON; 





In recent years considerable interest has been shown in the electrotinning of copper wire as a substi- 


tute for the hot dip process. 


of thickness, thereby affording considerable savings of tin. For example, coating final wire sizes by the 


hot dip process results in thicknesses of about eighty to one hundred millionths of an inch, which is 
Twenty 


heavier than necessary, while electroplating can produce deposits of any order of thickness, 


to thirty millionths of an inch usually is sufficient. 


approximately two-thirds of the tin. 


Plating has been found to give more uniform deposits with closer control 


This control of thickness represents a saving of 








PROCESS AND EQUIPMENT 
Figure | shows a typical wire plating line that was de 
veloped for use with the stannous fluoborate bath. Other 
features may be tmecorporated in new designs or other wire 
plating lines may be converted for use with fluoborate solu 
tions. The line consists of the following steps in processing 


the wire as it passes from left to right 


TANK No. 1—ELECTROALKALI CLEAN 

This is a steel or stainless steel tank, 6-8 feet long, including 
overflow sections at either end. The alkali solution is heated 
to 200-212° F in a storage tank attached to the cleaner tank 
and circulated by a deep well-type pump se it flows over the 
slotted Lucite dams at the ends of the tank and back to 
storage Sodium evanide at | oz/gal may be added to the 
solution to facilitate cleaning The wire is made the anode 


and the tray in the tank the cathode 


TANK No. 2—WATER RINSE 
This is a stainless steel tank 6-8 feet long ume luding over 
flow sections at either end, and contains a tray with cypress 


or redwood strips, 1! inches high by one inch thick, bolted 


to it thus providing troughs through which the wire travels 
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The disew 


countercurrent to jets of water which overflows through 


slotted Lucite dams and then to the sewer 


TANK No. 3—ACID PICKLE 

This is a steel or stainless steel tank, lined with rubber ot 
Koroseal, 6-8 feet long meluding overtlow sections at either 
end Should it be desired to make the acid an electro 
pickle, a 2.5 per cent fluoborie acid solution is employed 
making the wire the anode and the carbon plates in’ the 
rubber covered holding tray the cathode If the acid is to be 
used merely as a soak pickle, a concentration of around 10 
per cent fluoboric acid is employed Phe circulation of this 


tank is the same as the eclectro-alkali cleaner 


TANK No. 4—WATER RINSE 
This tank is the same as No. 2 


TANK No. 5—TIN PLATING 

his tank is 14 feet long including overflow troughs at 
either end and may be of steel or stainless steel lined with 
rubber or Koroseal Phe storage tank 


equipped with a deep well-ty pe pump to cire ulate the bath 


s attached and is 


Slotted Lucite dams are placed at either end to maintain 


won following the presentation m oot included here but will be found in the 





solution level and permit overflow to return to storage. The 
tray on which the tin anodes are placed should also be 
covered with rubber or Koroseal, except the inside portion 
which makes electrical contact. A heater is installed in the 
storage section 


TANK No. 6—WATER RINSE 
This tank is the same as No. 2 
Following each of the above tanks, are provisions for 

wiping the wire with air and/or dies. These prevent “drag 

out” and “drag in” from one tank to another. The most 
important are those before and after the tin plating tank 

Inasmuch as economy of operation is obtained by keeping 

the loss of plating solution to a minimum. Diamond dies set 

in Lucite, having a diameter of 0.0005 inch greater than the 
wire, following each tank have been employed for this 
purpose, 

If desired, the plated wire may be brightened by burnishing 
through a die 0.0005 inch smaller than the wire after leaving 
the last water rinse 

Wires up to No. 24 may be processed as outlined above 
When finer wires such as No. 34 are desired, heavier gauges 
of No. 12 to No. 20 should be plated with heavier deposits of 
tin and subsequently drawn to the final size and annealed 

As regards electrical contacts, the system may be operated 
by completing the circuit through the cathode in the alkali 
and acid tanks where the wire is positive, and through the 
anodes in the plating tank where the wire is negative. In 
this manner, no direct contacts on the wire are required 
However, experience has shown that when plating heavy tin 
deposits, on the order of 0.0001 inch thick on a No, 20 wire, 
it is advisable to install roller type electrical contacts on the 
alkali tank and tin tank, using the 10 per cent fluoboric acid 
as the soak pickle 

The above line including storage tanks for alkali, acid and 
tin plating units is about 3 feet wide, 19 feet deep and 44-46 
feet long. The water rinse tanks are 22 inches wide by 10 
inches deep. No water storage tanks are required since the 
rinse waters are passed to the sewer 

In cases where wire needs more thorough cleaning, the 
alkali and acid pickle tanks may be increased in length. Also 
the tin plating tank may be divided to allow additional 
electrical contacts and increased in length 

The above line will process 10 wires at a time, on 2-inch 
centers 

All tanks, except the water rinses, are provided with 
slotted Lucite separators to prevent whipping of the wire 


when traveling through the line 


SPEEDS OF PLATING 
The following table will give some idea of the possible 


speeds and current densities 
Size Wire No 
4 20 20 


0 06408 0 OS1906 0 OS106 
Plating Length, Feet 12 lz lz 


Diameter, Inches 
Area, Square Feet 0 02010 0 1002 0 1002 
Ft/min 500 500 850 
Amp/ Wire 117 58.6 133 
Amp/sq ft 583 583 1350 
Tin Thickness, Inches 0 00008 0 000038 0 0001 

Formulas for calculating speeds, current density, etc, are 
as follows: 


1150 


1. Amp Wire 
2. Current Density 


3. Area in sq ft 


6.122 dTS 
0.466 TS +L 
0.2618 dL 
Diameter in inches 
Thickness of tin in millionths of an inch 


Speed of wire in [t/ min 


iifective tank length in feet 


BATH MAKE-UP 
The following plating solution, prepared from the stannous 


fluoborate concentrate, has been found suitable. 


BATH COMPOSITION 


Stannous Fluoborate (Sn( BF, 
Free Fluoboric Acid (HBF, 
Tin (Sn) 

Gelatin 

Beta Naphthol 

Catechol 


ANODES 

Pure cast tin anodes are recommended 

The above addition agents (gelatin and beta naphthol) are 
controlled by observing the condition of the deposit. If loose 
tin is noted, then additional quantities of these materials 
should be added. In practice, a schedule of additions may be 
worked out so that they can be made at regular intervals. 
A guide on frequency of additions may be established by use 
of test panels plated in a Hull cell 

The addition of catechol will minimize the oxidation of 
stannous to stannic tin. The frequency of addition can best 
be controlled by determining the stannic tin by chemical 
analysis 


: « © e - 
The high free fluoboric acid assists in anode corrosion and 


promotes stability of the bath. ' ‘ ‘ 
When plating heavy thicknesses of tin it will be found 


necessary to increase the tin concentration to 110-120 g/I 


CROSS SECTION OF WIRE 
Figure 2 shows a layer of 0.00015 inch of tin on a No. 14 
copper wire. This is the third layer from the top. The other 
layers are nickel and copper to reinforce the tin layer to pre 


vent it from dislodging during the polishing operation. 


CONCLUSION 
Because of their stability, high-speed characteristics and 
simplicity of operation, other fluoborate plating chemicals are 
finding use in the wire industry. For example, copper fluo 
borate is employed in the plating of steel wire for the tele 
phone industry and lead fluoborate for coating of stainless 


steel wire prior to drawing. 
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Filtering of Chromic Acid 


Solutions 


By R. F. LEDFORD} and L. 0. GILBERT! 





INTRODUCTION 

In the transition of electroplating from an art to a science, filtration has become necessary for the 
optimum performance of most processes. Not too long ago, filtration was used only at irregular intervals 
while today, continuous filtration is the rule rather than the exception. 

The acceptance of filtration is undoubtedly the result of understanding the effect of many con- 
taminants upon the physical properties of the deposits or upon the operation of the process. Today, 
the emphasis is on maintaining electrolytes of the highest purity. The relative simplicity of the chromic 
acid plating solution has detracted from the importance of filtering and, in some cases, purifying such 
solutions. In this paper, the operation and construction of filtration equipment, as well as several 
applications where filtration is helpful, will be covered. 











FILTRATION ANALYSIS tion to the precoat the flow rate at the end of a SO-m 


In its simplest form, filtration is merely the separation of eyele was 40 gph. Clarity of the filtrate was the same in 


solids from liquids by use of a porous membrane The filtra tests Thee advantage of the contimuous power feed u 


tion engineer's first consideration is to obtain filtrate of the case was a higher flow rate and a longer evele resulting 


highest clarit vith the lowest build up of solids of a typ least a 700 per cent improvement 


that reduces flow rates Rapid plugging involves frequent Such advantages are invariably recognized in most filtt 


cleaning of the equipment and considerable downtime The studies; and, while the continuous or intermittent addity 


first step was to study the filtering characteristics of chromic filter aid during the 
acid solutions and to obta'n correlation of laboratory data tries, unfortunately it is seldom advocated for plating 


with field experiences In 


tions a similar study with a evanide zine plating ol 


Phe liquids usually filtered in the plating industry are con 
sik dto be quite s vee rison with liquids les 
idered to be q imple | miparison with liquids handled pressure, three types of filter aids were studied as shor 
by other i ries In the processing of liquid gelatin 

up and a chemicals, the untelligent selection and 


evele of the test run with the precoat and body add 
application ‘ aids is considered to be the most To 


vhieh approximatel three time better than the ou 
tant tacto operation Kilter ais are elected for the 


: ; one filter andl without bod whedition Ii comparing Clar 
compatih ! ty thee process hhatid, to their etlect por 


and for their effect upon capacity and 
+} 

In the case of proce Vater from a 

u , { , ‘ 
‘dasa precoat on and maimntanning a a rating of 85, whereas the number one filte aid without 


he flow rate at nd of a 30-mir widition had a rating of BO Hh m Fin 


matelv 3 riyhy we of filtration are: , Similar advantages are recognized with other plating so 
ample he same ater. but w ancl at predicted that the plating industry will event 
ad nb amounts equ alent ; ! “urt if it fem where aotiie al tiv ad antawe ‘ 


suspended solid ! ! i ri ‘} VA Mi i e been recog! reat ty other madustru 
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Similar tests were conducted with chromic acid solutions of 
various concentrations for the removal of solids resulting from 
chemical precipitation as well as for the removal of solids 
extraneously introduced to the plating bath. In every case, 
it was found that the physical characteristics of the solids 
were of a shape and nature to act in much the same capacity 
as a filter aid. The absence of gelatinous films resulted in 
longer cycles and showed little or no advantage in the use of 
filter aids other than as a precoat for the filter membrane 
The investigation indicated that a flow rate in the order of 
25 gph /sq ft of filtration area was realistic and could be 
sustained over a practical period of operation. As might be 
expected, values higher than this are possible at the beginning 
of the cycle; however, the figure of 25 gph was selected as a 
value that would give relatively longer cycles with a high 
degree of clarity 

In sizing the production filters, this factor was used; and, 
as a further safety measure, filter capacity was based on a 
solution turnover equivalent to one volume of solution per 
hour. In actual practice the capacity is somewhat less; how 
ever, the length of eycle obtained on this basis is well within 


the normal maintenance in many plating rooms 


CONSTRUCTION OF EQUIPMENT 

Most of the common metals or alloys are adversely affected 
either chemically or electrochemically by the chromic acid 
electrolyte. A number of applied coatings are attacked by 
the strong oxidizing solutions and some are either difficult to 
apply or are too costly for consideration. Wherever possible, 
only materials that are not affected by these solutions should 
be used or if some degradation occurs, it should not have an 
effect upon the operating conditions of the process or upon the 
deposits. A further consideration is the normal abuse that 
such equipment receives in the plating room; therefore, the 
construction should be rugged. A study of all factors indi 
cates that such demands can be met by all steel or iron con 
struction lined or covered with a suitable nonmetallic ma 
terial. Such prominent lining materials as rubber, Neoprene, 
and Buna-S are affected by oxidizing solutions and are not 
satisfactory. Nonplasticized polyvinyl chloride, chlorosul 
fonated polyethylene and Teflon are satisfactory. Consider 
ing the most economic construction and materials, a filter 


could be constructed as follows 


Tank Steel lined with nonplasticized polyvinyl chloride 


Valves: Cast iron diaphragm type lined with chlorosulfon 
ated polyethylene with Teflon diaphragms 

Piping Steel or iron lined with poly vinyl chloride 

Pump: Cast iron lined with chlorosulfonated polyethylene 

Leaves: Molded chlorosulfonated polyethylene 


Bags Vinyon N 








Figure 1 


Filtration of zinc cyanide plating solution 
Pressure vs time curves 


Flanged connections should be used throughout, and gas 
kets may be of Teflon or polyvinyl! chloride. The area can be 
based on the capacity described above; and, as the quantity 
of solids is relatively low, a nominal spacing of one inch 


hetween the filter membranes is generally satisfactory 


APPLICATION 

The increasing use of precision chromium plating for 
engineering application has directed considerable attention to 
eliminating rough deposits, increasing plating bath efficiency 
and reducing the per cent of defective work produced. A 
considerable amount of our attention has been focused upon 
filtration and combined purification-filtration techniques to 
permit fullest utilization of the advantages of precision plating 
to the final desired dimensions 

In the early years of application of heavy deposits of 
chromium for engineering use, the presence of a few nodules, 
burned edges, milky or striated plate caused little concern. 
The deposits required grinding to final dimensions and, there 
fore, these conditions were of little consequence providing 
sufficient “grinding stock” had been deposited beyond the 
final finished dimensions to allow these imperfections to be 
ground away. The modern emphasis on economy and mass 
production has made this practice of overplating and subse- 
quent grinding unattractive. Frequently as much or more 
extra tank time was required for plating the “grinding stock’ 
as that which was required for the depositing of the desired 
thickness of plate. Some applications of heavy deposits are 
frequently made in locations where subsequent grinding ts 
either difficult or impossible. 

In the precision plating of the interior diameter of long 
cylinders ranging from 0.22 inch to 18 inches in diameter, it 
was observed that even in spite of the fact that plating was 
accomplished in a vertical position, nodules were frequently 
found at locations where solution velocities were low or where 
escape of the hydrogen generated within the tube was impeded 
by a fixture, anode, alignment insulator or counter bore. The 
plated area just adjacent to the point where solution was 
being drawn into the cylinder was most often rough or 
noduled. It was observed in a number of instances where the 
nodule could be detached, it could be picked up with a 
magnet, thus indicating that it was formed about a particle 
of steel. In order to observe the degree of contamination re- 
sulting from suspended magnetic particles, a 1 x 1 x '4 inch 
Alnico magnet was suspended three feet from the bottom and 
near one end of a 140 x 26!'4 x 69 inch chromium plating tank 
containing 970 gallons of solution. The magnet was located 
in the opposite end of the tank from the heat exchanger outlet 
and allowed to remain in place for 300 hours. Figure 4 shows 
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Figure 2 
Filtration of zinc cyanide plating solution 
Filtrate clarities 
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the magnet after withdrawal and careful rinsing. In figure 5, Lead and tin From the lead-tin alloy plated steel internal 
the magnetic debris is shown after removal from the magnet anodes used in plating the tubes 
It may readily be seen from the nature of this debris that Silicon--From the dust settling on the tanks and from the 


solution flow, either due to convection, gas caused turbulence silica-silicate mortar used in setting the brick lining 


or from proximity to the heat exchanger Organie contaminants-The unusual 


discharge can readily bring these parti 
cles within the magnetic field of those 


parts bemg plated There, under condi 


tions of reduced solution flow or due to 


turbulence in the solution they may at 
tach themselves magnetically to the su 
face and generate a nodule or gas pit in 
the plated surface. While all nodules may 
not necessarily be the result of magnet 
particle attachment, it was evident that 
this might readily be eliminated through 
filtration or through the use of a magnet 


device which would remove suspended 


oxidizing ability of chromic acid quickly 
disposes of the lint and most other air 
borne organic materials which find their 
way into the solutions However, small 
particles of vinyl stop off materials, 
waxes or decomposition products of the 
antispray floats sometimes used, will re 
main in the solution 

Many of the insoluble contaminants 
discussed above are of sufficient density 
to settle to the bottom of the tank, but 
convection due to heating or the gases 


evolved in plating, or the agitation pro 


magnetic parti les as the y are discharged ae vided by heat exchangers may suspend 
from the heat exchanger. Fieure 3 many of these materials within the plat 
Cross section of filter plates with and ing zone. While suspended nonmetallic 
SOURCES OF CONTAMINATION without body additions materials may contribute to rough nodu 
Magnetic Particles The magnetic ma 4 lar deposits by far the greatest effect is 
terial shown in figures 4 and 5 was re that of increasing the resistance of the 
moved from a bath used for plating 0.30 solution by providing a tortuous current 
inch internal diameter tubes 2 feet long path A senes of conductivity measure 
‘These tubes were vapor degreased, m«e ments made before and after filtration of 
chanically scrubbed in an alkaline cleaner some used chromium plating solutions in 
rinsed, racked with internal cathodes and dicated that conductivity determination 
anodically electro-polished in a solution could be used as a measure of contamin 
composed of equal volumes of 66° Bé ation by suspended insoluble matter 
sulfuric acid and 75 per cent phosphor Figure 6 indicates the conductivity im 
acids, rinsed, disassembled from the pol provement obtained in the filtration of 
ishing fixture, mechanically scrubbed, several chromium plating solutions and a 
dried and reracked for plating. The tubes chromic acid anodizing solution 
are then placed in a 33 oz/gal sulfate-free The reduction in resistance in the case 
chromic acid solution and anodically of chromium plating solutions ranged 
etched for five minutes prior to being 


Figure 4 from 15 per cent in the most contaminated 


placed without rinsing) in the chromium Magnet with adhering magnetic debris solution to 0.5 per cent in the bath with 
plating bath. In spite of this rigorous after 300 hours immersion in an unfil- 
tered plating solution 


way into the plating solution, presumably f = cluded the resistance produced by the 


least contamination. It should be noted 
pre-treatment, machining debris finds its 


that the resistance values shown in 
on the work surface as partially attached 2-5 suspended material plus that resulting 
fragments inasmuch as the actual ma from the presence of trivalent chromium 
chine work is carried out in a separate ion and other dissolved heavy metals 


building The combined benefits of reduced 


Vonmagnetic debris —A_ spectograplhi 
analysis of suspended nonmagnetic debris 


filtered from the bath showed the pres 


power consumption and the virtual elim 
ination of rough nodular deposits through 


filtration can result in considerable say ing 


ence of calcium, aluminum, tron, chrom ; . to even the smallest job plater 
jum, zine, copper, magnesium, barium Perhaps the most oustanding future 


lead, tin and silicon. Each of these ma use of filtration of chromic acid solutions 


terials can be accounted for as follows will be in connection with chemical oxi 


Caleium and magnesium—From the ; dation of trivalent chromium. Preoxida 
Magnetic debris from unfiltered chrom- ; f trivalent cl tH th 
ium plating solution ion Oo rivaien ehromitin with or with 


tions are made up and replenished with out cation exchange purification will 


rinse water drag-in. The chromium solu 


distilled water provide attractive savings. Since its commercial inception in 
{luminum——-From the brick lining 1950', cation exchange purification has been installed in many 
Tron -From the external unpolarized surfaces of the tube of the larger chromium plating and anodizing plants. In the 
bemg plated cation exchange process, catlome contamimants such as 
Chromium —Associated with the insoluble lead and barium trivalent chromium, iron, copper and aluminum are removed 
chromate by passing the diluted solution through a column containing 
Zinz and Copper —From the brazed-on hooks used in the the acid form of a divinylbenzene sulfonate cation exchange 
plating fixture resin Metallic ions are removed from the solution in the 
Barium—From the barium sulfate, or barium chromate process and are replaced by hydrogen ( nfortunately, the 


used to reduce the sulfate catalyst content of the bath resin has low capacity for trivalent chromium ion and after 
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the passage of only a few gallons of trivalent chromium con 
tamimated solution, the ion can be detected in the effluent 
Phis early bed leakage results in an overall removal of only 
approximately 60 per cent of the trivalent chromium and 
makes frequent regeneration of the resin necessary. Capacity 
of the resin to remove trivalent chromium iron, aluminum 
and copper is approximately 0.5 Ib/cu ft of resin when the 
influent chromic acid concentration is 100 g/l Trivalent 
chromium in most instances re presents the largest bulk of the 
solution contamination and is unfortunately the ion for which 
the resin has the poorest capacity The volume of exchange 
resin must therefore be scaled considerably larger than would 
he necessary if trivalent chromium ion was not present 
Obviously, if the trivalent chromium could be economically 
reoxidized to useful hexavalent chromium, the capacity of a 
given volume of resin for other cations would be increased 
several fold. In order to accomplish this, the preoxidation 
process has to produce an easily removable or innocuous re 
action product in order to make the process useable. A sur 
vey of the available oxidizing agents showed that only a few 
had the ability to oxidize trivalent chromium to hexavalent 
chromium ion in acid solution. Of the several chemicals 
available, potassium permanganate offers an interesting possi 
bility. The reaction between the trivalent chromium and the 
permanganate ion can be represented as follows 
POTASSIUM PERMANGANATE 
OXIDATION OF TRIVALENT CHROMIUM 
IN CHROMIUM PLATING SOLUTIONS 
2KMnQ, + Cr + HACrO, + 2 MnQ, + KACrA); 

HA) 

Oxidation of one pound of trivalent ion with 3.04 pounds 
of potassium permanganate produces the following reaction 
products 

Hexavalent chromium ion equivalent to 1.9 Ibs. chromic 
acid 

Potassium ion 0.576 

Manganese dioxide 1.6 

Water 1.064 


In the reaction, manganese dioxide is precipitated and 


pota sitithh font retains in the solutions For every ounce of 


trivalent chromium to be oxidized, 3.04 ounces of potassium 
permanganate is required and 1.61 ounces of manganese 
dioxide will be precipitated. Potassium ion remaining in the 
solution after the reaction will be 0.376 ounces 

Phe cost of producing chromic acid by this process would 
at first appear to be high in view of the fact that roughly three 
pounds of potassium permanganate are required for each 
pound of trivalent chromium oxidized. Using a cost figure of 
%.24 per pound for permanganate, the chromic acid produced 
would cost $379 per pound or approximately 25 per cent 
higher than the current market price of the chemical. This 
stnall differential is more than compensated for by the savings 
realized from increased capacity of the cation exchanger and 
improved solution conductivity 

Tests were made to determine whether the freshly precipi 
tated manganese dioxide was appreciably soluble in the 
standard 33 ounce (100-1 sulfate ratio) chromium plating 
bath. The solubility was found to be in the order of less than 
10 mg 100 mi 

In one test run, 1000 gallons of 33 ounce (100-1 sulfate 
ratio chromium plating solution containing O86) oz gal 
trivalent chromium was treated with 450 pounds of potassium 
permanganate (nearly 3 times that required Phe dry 
potassium permanganate was added directly to the solution 
in the plating tank After a period of air agitation to affect 
dissolution and reaction, the solution was pumped from the 
tank to a dilution tank where the concentration was reduced 
to approximately 100 g/l with deionized water. The manga 
nese dioxide was removed by filtration through a diatomaceous 
silica-precoated filter. The clear dilute solution was found to 
he trivalent chromium free and had the characteristic cherry 
red color of such solutions. The solution was passed through 
a 68 cubic foot column of cation exchange resin previously 
placed on the hydrogen cycle by treatment with 2400 gallons 
of 10 per cent sulfuric acid. Samples of the effluent chromium 
solution were taken at 300 gallon intervals and subjected to 
spectographic analysis. The effluent sample taken after 1390 
gallons had been treated, showed less than 0.01 per cent 
potassium and indicated initial breakthrough of that ion 
Neglecting the presence of other cations which would reduce 


the total potassium capacity of the resin, this would indicate 
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Figure 7 
Hull cell panels showing the effect of potassium permanganate 
on the performance of chromium plating solutions 


a capacity of approximately 1.25 pounds of potassium per 
cubic foot of resin. Only a trace of precipitate was observed 
when 100 ml of solution was made alkaline with ammonia, 
thus indicating substantially complete removal of heavy 
metals 

It was at first believed that if an excess of permanganate 
were added to a bath, this might result in difficulty in subse 
quent plating operations or in the deposition of manganese 
Hull cell tests were 


made on used plating solution to which an excess of per 


dioxide in the cation exchange column 


manganate was added. Figure 7 shows a comparison of 
panels prepared before and after the addition. It will be 
noted that a deposit of manganese dioxide is obtained between 
80 and 140 amp/sq ft 


amp/sq ft normal deposits are obtained. When all suspended 


At current densities upwards of 140 


manganese dioxide was removed, the band of deposited 
manganese dioxide disappeared 

Unreacted potassium permanganate entering the cation 
exchange column, is converted to unstable permanganic acid 
which decomposes to form manganese dioxick The small 
amount of manganese dioxide thus produced was easily re 
As stated before 


each cubic foot of resin will retain approximately 1.25 lb of 


moved during the back washing process 
potassium. It is well known that the potassium form of th 
resin will salt split and release potassium in the solution re 
taining the heavy metal ton. Thus, some potassium may 
enter the solution if the entire capacity of the resin should be 
consumed by potassium. This results in the complete ex 
change capacity of the resin being available for removal of 
heavy metal contamination. The frequency of regeneration 
of the resin is therefore drastically reduced, thus providing a 
very substantial saving in both chemicals and man power 
The high tolerance for potassium or sodium ion in chromium 
plating solutions? makes it possible for the small job plater 
to oxidize the trivalent chromium in his plating bath with 
potassium permanganate, filter and return the solution to the 
plating tank without further treatment 

Where cation exchange equipment is available, the treat 


ment will remove all heavy metal contamination along with 


all or part of the potassium ion 


HOW FILTRATION CAN AID THE CHROMIUM PLATER 
For the chromium plater filtration Can pro ile heretofore 


unseen CCONMOTHIEs Reduced tendene toward formation of 
nodular ce po ts after filtration will allow ce position of greater 


thicknesses of useful chromium with reduced tank time 
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Lower generator loads will be encountered due to the short 
ened current path resulting from suspended particle removal 


Availability of a filter will allow the small job shop plater to 
remove the trivalent chromium which, through its solution re 
sistance, overloads his generator or rectifier. Simple addition 
of 3.04 ounces of potassium permanganate for each ounce of 
trivalent chromium as metal in the solution, followed by filtra- 
tion will increase the throwing power of the solution, reduce 
the burden on power sources, and allow continued use of 


solutions which would ordinarily need to be discarded 


For the plating department already equipped with cation 
exchange purification equipment preoxidation of trivalent 
chromium with permanganate followed by filtration and cation 
exchange will provide savings by materially reducing the 
frequency of regeneration of the resin The extreme purity 
of the treated solution will also provide all the beneficial 


effects noted above 


\ plating plant operator contemplating installation of 
cation exchange equipment can install a smaller cation ex- 
change column with the same capacity for solution purifica 
tion as a unit several times its size if oxidation of trivalent 


chromium followed by filtration 1s used 


Chromic acid anodizing baths can be treated in the same 
manner as indicated for chromium plating baths with the 


same benefits and considerable saving. 
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lact! 
- Superior Protection with 


Photomicrograph showing cross section of etched or- 
dinary chromium plate .00125” thick. Some cracks 
extend through the deposit to the steel. 














j 


’ 


Photomicrograph of a cross section of etched Crack- 


Free Chromium also .00125” thick. Note the absence 
of cracks. 


{ r, ira 

fab cate pers. pres 4 
Surface of steel shaft at left, with 0.0005 Shaft at right, with 0.0005 inch of Crack-Free Parts showing the matte finish of the Crack-Free 
inch of ordinary chromium, showed rust over Chromium, was virtually unaffected in the Chromium deposit and the two tone effect achieved 
entire surface after 100-hour salt spray test. same test by buffing portions of the work 
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PLATING 





Here’s the new production process that solves a 
basic problem .. . that of getting a chromium 
deposit free from corrosion-admitting cracks. Again 
an important and long awaited advance in chromi- 
um plating has been achieved by United Chromium. 


Unichrome Crack-Free Chromium Plating gives 
ductile deposits which are relatively free from in- 
ternal stress. Thus, unlike ordinary chromium 
deposits, they do not crack as thickness builds up. 
They offer you crack-free finishes that assure long- 
er service life, greater reliability and protection 


Superior Corrosion Resistance 


In hard plate thicknesses, Crack-Free Chromium 
gives striking results. Even when plated directly 
on the base metal, it provides a dependable barrier 
to corrosion. Ordinary chromium of the same thick- 
ness is full of cracks—cracks so small they are usu- 
ally not visible to the unaided eye. Many of these 
cracks extend all the way down to the base metal, 
making it impossible for ordinary chromium alone 
to deliver complete protection against corrosion. 


In 100% relative humidity tests conducted at 
110°F, parts plated with .0003” of Crack-Free 
Chromium were rust-free after a full year of ex- 
posure. Parts plated with ordinary chromium were 
completely covered with rust after just a few days. 
In laboratory and outdoor exposure tests, Crack- 
Free Chromium has proved its superiority time 
and time again. 


Two-Tone Finish 


A matte, gray plate, Crack-Free Chromium buffs 
up readily, like dull nickel, to a high lustre. You 
can get smart two-tone effects by coloring up only 
portions of the work. 


New Crack-Free Chromium 


Now... more corrosion-resistant chromium plating 
made possible by Unichrome Crack-Free Chromium Process 


LOOK WHAT YOU GAIN WITH UNICHROME 
CRACK-FREE CHROMIUM PLATE 








Much better protection against corrosion 
than with ordinary hard chromium 


Remarkable leveling action covers 
surface imperfections 


Improved non-galling, 
non-seizing properties 


Easier, faster grinding 


Resistance to thermal shock — better 
protection at elevated temperature 


impact resistance 
More ductile deposit 


Easy buffing — as easily as dull nickel 


--- eee weer eee eeeeeeee 
ee ee eee eee -- - 


Conserves Nickel 


Since it develops a dense, continuous deposit, 
Crack-Free Chromium doesn’t depend on scarce 
nickel to stop corrosive agents from reaching the 
base metal. It protects all by itself... can be plated 
directly on steel and zinc die castings for many 
applications. 


Easy Operation 


The Unichrome Crack-Free Chromium solution is 
of the self-regulating type. Important constituents 
are automatically regulated, simplifying plating 
operations and solution maintenance. The usual 
chromium plating equipment is used. 


Get more information. Send for Bulletin CFC-1 
Or ask for a United Chromium engineer to give 
you the details personally. 


UNITED CHROMIUM DIVISION 


METAL & THERMIT CORPORATION 


100 East 42nd Street, New York 17, N.Y. * Detroit 20, Mich. * Waterbury 20, Conn. 
East Chicago, Ind. « El Segundo, Calif. « in Canada: United Chromium Limited, Toronto, Ont. 
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Baltimore-W ashington Convention 


NOSTALGIA 


drawing to a close, let's pause a moment 


and reminisce Ah. what nostalgi bliss! 
But only the 350 fortunate less sore 


God rest them —who attended the Wash 


ington convention 25 years ago can appre 


ALL ABOARD 


ANNUAL 
MEETING 


June W, Jury 1, 2, 3, 1990 


WASHINGTON, D. C. 


2 o 


invoked hy the 
tuken from the Monthly He 


Cmte tmemors 
produc Lacon 


view 


Phat was way back when Horace Smith 
wi ueceeded by Creorge Crehling is Presi 
dent of the Supreme Society which opera 
ted on a total budget of $4152.26 nm 
Sunmadeie The cireu 


Monthy totalled 


1575 Cope md the June issue had 56 


eluding $5.25 for 
lation of the Review 


prinuee the Editor's office expenses for 


: 


the yeur were $45.35 Did sornecne just 
ty this was when a nickel would still buy 
‘ mal cigar? But whe had nickels in 
loo! 

\ myone can plainly o the 19so 
foonvention got some jim-dandy publicity 
readily understood by the 


written on linge 


ren hep platers of the rourtig ‘twenti 
Nivel the 
linn cent eyvithe 


Ktevere and his horse had really, but defi 


nitely, been 


Hhouettes of ultra-modern tray el 


make it plain that Paul 


outmoded That there wa 
' 


doubt of it bul even then, it 


demanded the best 


luxury, ne 
oon plates 

Dor. Ubeaeee teed the job of corralin j™ ih 
bred Pierdon wa 
in charge of hotel arrangements and hi 
wife handled the ladi veotiy ibe The 
Detroit branch, from proceeds of the Con 


ers for the program 


vention the year before 


msist in defraying expense And the 


donated S150 to 


sights of the Nation's 


out as an inviting decoy 


Capitol were held 
With the pros 
pect of a partial rebate of the fare back 
home, how could one resist? 

Well, times have changed or have 
they? The 1956 Convention beckons you 
The Statler Hotel 


is prepared to offer its plushest service 


to Washington again 


during your stay from June 18 to 21 
You can still come by “land, or sea, or air,’ 
and by pogo stick will save you money if 
you can spare the time This will have 
to be officially cleared by the Committee 
but a fare rebate for Pogo Stickers is in 
prospect 


Dy Abner 


Blum, will worry through the problems of 


Brenner, successor to Dr 
recruiting speaker and Abner hasn't 
ever vet done a pron job Following m 
his father's footsteps 
been hard at work as General Chairman 


and Mis 


Art Pierdon has long 


Pierdon is preparing to keep the 











ladies happy lo date the Detroit branch 
has vouchsafed none of its wealth, but it 


can't hurt to hope! And Washington has 





A £. S& ANNUAL CONVENTION 


Come to Washington. D C.. Educational Bee and Make « 
Little Whoopee—But Do Not Forget Your Certificate 
from Railroad, It Means One-half Fare One 
Way. Heh, Heb 


the Annual Convention of the Amencan | lectroplaters Socerty 
» to be held thes year at the Mayflower Hotel wm Washungton, 
D C. om Jame DB, July |. 2 and 5 Splendid accommmodanons can 
he clnaumed af the honels at very reasonable rates As the day 
idllowing the Convention a holeday (July 4), @ will be conven 
wut to spend the rest of the week i Washington seeing the many 
tts «= Thee would awke 2 wonderful vacate for the whale 
tamuly 


BY LAND ... 


OR AIR ..... 


We only aeed 125 certificates when we purchase our ticket to 
ort ome hall fare lack howe = Get one 
( orranatice 





many new sights as if all us taxpayers 


didn't know! 

So, let's all plan now to get to Washing 
ton in 1956 at least to be assured of 
So on 


nostalgia in 1970 or thereabouts! 
to Washington It's a Capital Idea! 





at. 








PLATING 





THEY’RE MADE 


The increased amperage called for 
in modern plating equipment 
demands higher conductivity in this 
casting—a contact which rides on 
a copper bus bar and transmits cur- 
rent from the bar to the plating 
tanks. Various materials used in the 
past, although they had the required 
wear resistance, lacked the conduc- 
tivity for this application. To get 
around the problem, engineers con- 
sidered brazing a strip of high- 
conductivity “‘Berylco”’ beryllium 
copper to the part. 


Tomorrow's products are planned today — with “Beryico”™ 


25-ib. plating work carrier cast in high-conduc 


tivity beryllium copper and used in plating 


equipment made by The Udylite Corporation. 


® 


Our engineers recommended that 
instead the whole part be cast in 
*Berylco.”’ The solution was ideal. 
**Berylco”’ not only combines high 
conductivity with high strength and 
remarkable wear resistance, but is 
also a very good casting alloy. Pour- 
ing temperatures are low, fluidity is 
excellent, and needed detail can be 
sharply 


reproduced. Most impor- 


tant, cost is competitive, 

What do you expect an alloy to 
deliver? Fatigue resistance? Cor- 
rosion resistance? Strength? Con- 


OF |):/2 {/[s!]|| BERVLLIUM COPPER 


ductivity? Elasticity? Workability? 
**Berylco”’ beryllium copper fills 
these and many other roles as no 


other alloy can. 


BERYLLIUM CORPORATION 
Reading, Pa... U.S.A 


Please send me available technical 
matter without charge } am inter 
ested in using beryllium copper for 


Company 
My name 
Title 


Street 


-—-—-—-—-—--- 4 


beryllium copper 


THE BERYLLIUM CORPORATION 


READING PENNA. 


New York « Springfield, Mass. « Rochester, N.Y. + Philadelphio « Cleveland « Dayton « Detroit « Chicago * Minneapolis * Houston + San Francisco « Los Angeles 
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WE CUT OUR OWN 


ANALYSIS TIME 


BY MORE THAN 50% 


WITH THE C-1 


ELECTRO-POLARIZER 


We do a great deal of electro-plating at 
the Patent Button Company 
our own products, but also on contracts 


not only on 


much of it to strict 
Government specifications. We plate with 
copper and zinc cyanide, cadmium, brass 
and nickel solution 
Analyses in 20 Minutes! 
Before we developed the Patwin C-1 
Electro-Polarizer, we spent an average of 


for many other firm 


Top Quality! Low Cost! 

The Patwin C-1 Electro-Polarizer needs 
only a standard 110 A/C outlet—comes in 
a steel case which takes up only 6 square 
feet of bench space—incorporates the fin- 
est components we're able to lay our hands 
on (the galvanometer, for instance, is GE’s 
high sensitivity portable model)—and 
costs about $100 less than any other polar 
agraphic instrument we've ever heard of! 


common solutions which reduce compu- 
tations to slide-rule simplicity 


The Patent Button Company 


| PATWIN INSTRUMENTS Division | 


THE PATENT BUTTON COMPANY, Waterbury 20, Conn. 


Please send me more information about your 
Patwin C-1 Electro-Polarizer. 


New Step-by-Step Manual 
We've gone one step further. Our new 
65-page manual (just off the press) tells 
the plater 


60 minutes in analyzing a typical solution 
by chemical methods 
strument, analyse 





Now, with this in 
of very high accuracy 
are completed in 15-20 minutes! Our pro 
duction has been speeded considerably, and ©-! 
we want to pas: 
electro-plater 





how to use the 
to find the 
content of his plating solutions—in 


tep by ste Pp 


klectro-Polarizer exact | AbonEss 


Min 


utes! It also has alignment charts for 19 





the news along to other 
facing the same problem 
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CHEMICAL 
PORCELAIN 


PLATING 


and 


STRIPPING 
TANKS 


TRUE BRITE 


OXYPHEN 


pH PAPERS 





EASY TO USE—AII you do is match 
the color of the indicator bar with 
the corresponding identified color 


bar. 
Packed in plastic box (200 papers). 


A range for every purpose. 
“U.S.” white chemical porcelain cylindrical pots or 
rectangular tanks are ideal for pickling, plating or 
stripping small parts. They are corrosion-proof all 
the way through, possess excellent resistance to heat 
shock, are sturdy and durable. Their gleaming white 
surface improves solution visibility and makes for 
easy Cleaning. Capacities from 2! to 200 gallons in 
cylindrical pots; 4 to 40 gallons in rectangular tanks. 

At your plating supply dealer or write direct. 


No 
0318 
2442 
3045 
3954 
5267 

96111 
115140 


Use 
Copper (acid) 
Bright Nickel 


oh Renge 
0.3 te 
Ato 
3.0 te 
3.9 to 
5.2to 
9.6to 11.1 
11.5t6 140 


Nickel (High ph) 
Brass 
Copper (cyanide) 


Write for Bulletin No. 100 giving 
full details of 30 available ranges 
64E 








TRUE BRITE CHEMICAL PRODUCTS CO. 


BOX 31C€ OAKVILLE, CONN 


USE READER SERVICE CARD; INDICATE A 946 USE READER SERVICE CARD; INDICATE A 947 PLATING 
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More Convention Echoes 
By Frances M. Hoffman 

Happy Memories 
All good thing 
but this particular ending came much too 
SO0n o said the Women’s Auxiliary of 
the Cleveland Branch of the American 
Although we all 
realize that you came from beautiful citic 
still had a little selfish 
“spark” and wanted to keep you a littl 


| , 
riends 


must have an ending 


hlectroplater Socretly 
near and far, we 


longer as our guests in Cleveland 

The 459 ladies who came to live with 
us, are fully aware of what we did from 
June 19th to June 23rd. However, many 
ladi« were not able to live with us in 
Cleveland, so, we will give them a brief 
summary of our activities 

The “Get-To-Crether”’ party on Sunday 
Norman Kouth and 
his Starlighters furnished dreamy music in 
Hotel Statler’s beautiful ballroom, while 


friends gathered from everywhere, for an 


night was great fun 


evening of getting acquainted with new 
friends as well as chatting with already 
established friends 

Delicious refreshments were served 
while the Women’s Auxiliary graciously 
made all comers feel “at home,” because 
they wanted to keep Cleveland's theme in 
the foreground at all times,—‘Living in 
Cleveland.” 


“set the stage’ for our Convention Ac 


It was a perfect evening to 


tivities 

The opening session on Monday morn 
ing was the official opening for both men 
and women. E. M. Combs, of Diamond 
Alkali, General Chairman, graciously wel 
comed our guests, while Frances M. Hofl 
man, Ladies’ Activities Chairman, assured 
the Ladies that they were most welcome 
and important in the Convention pro 
Manson Glover, President of Metal 


Finishing Suppliers’ Association, Ine., gave 


gram 


an enlightening address on “The Kole of 
the MFSA in the AES.” Then Dr. Ralph 
Schaefer, President, very ably conducted 
the business meeting 

At noon, the men went to their respec 
tive sessions, while the ladies gathered in 
the beautiful and unique Alpine Village 
World farmou 


Herman Pire hiner himself arranged for ‘ 


for their tasty luncheon 
Broadway Review which everyone en 
joyed Last minute complications pre 
vented Mir 
through the 


Pirchner from carrying 


planned ‘Television Show 
However, his arrangement of the “Audi 
ence Participation” was a wonderful sub 
stitute. Although some of the ladies had to 
work hard to carry away winning prize 

beautiful California Bags were selected by 
the Women Auxiliary for all Then to 
the ladies great amazement, a perfect gift 
was waiting for them at the door This 
was the exquisite jewelry by Coro, which 
was so graciously selected and donated by 


the Harshaw Chemical Company 
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Monday night, the Metal Finishing 
Suppliers’ Association, Inc., sponsored the 
Fellowship Open House The supper was 
delicious and dancing to the lovely music 
was enjoyable and delightful 

Puesday morning, the ladies gathered 
it Halle’s Tea Room for brunch. We pat 
ticipated in a radio show with Louise 
Winslow Star guests and door prizes 
were featured 

Puesday noon, the ladies lived with u 
in beautiful Higbee Auditorium. This wa 
of course, the “Aunt Filla” party spon 

ored by Oakite Products, [ne A delicious 
luncheon was served to 397 ladies. Dave 
Again, he 
brought back lovely gifts from his trip and 
lucky ladies 
Organ music with the beautiful decorations 
Cleveland's 
mee Hall, made an ideal setting for this 


Clarin was the gracious host 
pre ented them to the two 
famous Sever 


representing 


lovely wetivity 


Thank you Mr. Carter, for the interesting 


traditional and alway 


ind thoughtful message The Ladies 


eye plating thickness 


KOCOUR 

ELECTRONIC 
THICKNESS 

TESTER 


Simple steps... 


to quick, accurate result 


1. 2. 


MOUNT THE CELL on the spot 
te be tested and « 
specimen 


- ‘eed wwe te corresponds te the 





AOD TEST SOLUTION 


ard bese metal tevted 


Auxiliary arranged for door prizes given 
to some of our lucky ladies, while Rain 
Bonnets found their way into each lady's 
purse 

Then we were favored with Mr. Clarin’s 
Magic 
absorbed the “Out of the World 
Mr. Clarin’s 


ning’s necktie and then 


In his many travels, he must have 
scret 

Bruen 
behold = “Mh 
magic words, can put the neckti« 
Delightful! Thank you 
Mr. Clarin and Oakite Products for thi 


ery lovely activity 


scissors can cut Mr 


Clarin 


together again 


The ladies spent Tuesday evening ad 
miring the Exposition. They all agreed it 
was a well organized work of art 

Wednesday, we lived in suburban Cleve 
land The busses took us to Westgate 
Shopping Center and when the ladies 
mounted the busses again for Lake Shore 
Hotel packages of all kinds were tucked 
in purses or shopping bag The lactic 
were given colorful corsage and they 


made a very lovely picture entering de 


‘Anodic 
Solution 


Method 


these features 


® DETERMINE THICK 
NESS OF 
dec ative cr 


which caarn 


of pleting LY 


eaa-tin ail 





“ 


PLACE STIRRER im POSITION 


SET SELECTOR SwiTcH ; 


to be tested as © 


tin zine allo 
various ¢ 


materials 
WIDE THICKNESS 
RANGE 


DIRECT READINGS 
90-95°o ACCURACY 





a 


PRESS THE TEST BUTTON to wert 


eompletion the counter on pore 





TARE THE READING durecty bre 
0 0004 


TESTS ARE RAPID 


VIRTUALLY AUTO. 
MATIC 


ELIMINATES HUMAN 
ELEMENT 


TOTAL TIME .. . (ess than 2 minutes 


KOCOUR CU. 


4801 S. St. Louis Avenue 
Chicago 32, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 948. 





WHAT IS AN L. V.* REPORT? 


by D. J. Swaninger 
Sales Manager — Stevens Compositions 


~4 Back in 1953 Frederic B. Stevens, 

Inc. made the first announcement 

of their L. V.* Report service. L. V.* means Lab 
oratory Verified 


For some 20 years Stevens had continued to 


research and develop superior products in the 
composition field. We felt the experience and 
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liwhtful Seavlade Loom at the Lake Shore 
Hotel, for a delicious luncheon This was 
w bdueational mn and wa pon 
ored by the Ut dylite orporation i. ¢ 
l ree ih person vraciously came te rid 


The Gay Ninet 


entertamed u moa merry 


the meee iu touch 
mi Costu 
fashion Prizes went to several lucky 
ladie Did vou know that-—-we had a 
honeymooner and visitors from Franes 
and from Australia? And, a lady who wa 
it the first convention when only seven 
teen ladies were present? Mr. Trees was 
responsible for the handy and attractive 
Not to measure distance 
to Cleveland, but to think of the lovely 


{ dylite luncheon during the yeour as you 


mensuring Lape 


Then came the kducational part of the 
Yearn to learn We 
were delizhted with Dy It B Salton 
stalls sddres on (lostunne 


His talk was most interesting as well as 


prozram since we 


he welry 


Did vou know where we got 


miforimuatiye 
most of our tones for costume je welry? 
Do you know the plating Linn 


Hlow the shapes 


of costume 
jewelry? of jewelry are 
required? If not, perhaps we can “coax 
Dr. Saltonstall to addre the ladies again 

At least, I'm 
Thank you Dr 


Saltonstall for a fine address 


at some future tine SOO 
sure the ladies are hoping! 

Wednesday evening wa an evenme 
“chuck” full of 


was exciting, the orchestra and dancing 


yaieties Phe floor show 


very romantic and all in all, everyone re 
ported a“ jolly time 


Thursday morning was the traditional 


Plato Party, with Mes. Joan Wiarda sery 


make your new wardrobe for the Conven ing as guest hostess There were “Oh's” 


facilities of our laboratories would be of great 
assistance to our customers—so the L. V.* Report 
service was started 

During these three 

years we have met 

and solved many new 

problems and hun 

dreds of various re 

ports on file attest to 

benefits to our cus 

tomers 


An L. V.* Report 
works like this: You 
send us several sam 
ples of parts for ex 
perimental polishing and buffing. You tell us how 
you are operating at present, give us your problem 
and what you desire to accomplish 

Shortly and without obligation you will have 
your Stevens L. V.* Report and recommendations. 
For polishing—type of wheel or belt, diameter, 
width, r.p.m., abrasive, composition. For buffing 


tion next year and “Abh’s” as the ladies entered the room 


new THERM-X 


QUARTZ IMMERSION HEATER 


RUGGED DEPENDABILI ly 


i 
Here is an immersion heater with all of 
the plus features. Constructed with a pure 


fused quartz shell, it is chemically inert 
from practically all solvents. 


The "“THERM-X” heater is available in 
lengths from 10” to 72”, from 100 to 
10,000 watts and 115, 230 and 440 
volts. Heater supports and protection 
tubes are also available. Put these newly 
developed heaters to work for you and 
be SURE you are using the finest. 

“SNAP-ACTION” QUARTZ THERMOSTAT 

For Control of Corrosive 
Liquids and Gases 


description of buff and diameter and r.p.m. and 
composition used. For coloring—description of 
buff, number of sections and compositions used 
Similar information is furnished for brushing or An outstanding development in heat con- 
deburring operations. The L. V.* Report represents trol. Immune to chemical attack but ex- 


the sequence of operations with the type belts tremely sensitive to temperature. Finger 
wheels, buffs and Stevens buffing compositions 


recommended and verified for your job. When Nip control by adjusting simple diol. 


your finishing operation may be improved with RATING: 22 Amperes at 120-240 volts. 


automatic equipment such recommendations are Capillary tubing length 36” 
also included in the report 





Stevens L. V.* Report service was developed 
for you. Why not write us today? 





Send today for descriptive literature. 


' ' . , 
_ FREDERIC B. QuaerZ 


STIVENS si 


INCORPORATED 
OUR METAL FINISHING SUPERMARKET 


Manufacturers of a complete line of immersion heaters. 


N.J. THERMEX COMPANY, INC. 


535 BERGEN STREET, HARRISON, N. J 


INDICATE A 949 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 950 PLATING 





SPEED UP, PRODUCTION 
_AES News ith DOUBLE-ACTION DRYING 


The hining Plate prizes vlittered on the . e d 
table and thirty-three lucky ladies carried Air-dry as you spin- ry 


sway one of these treasures with faces that 


radiated much joy Phank you, Joan with the new, improved 
You were vet helpful ind the prizes were New Holland Model 20 


lovely 


Phen, all the ladies were delighted with KREIDER CENTRIFUGAL 


surprises that awaited them. The colorful 
hand made enrritis selected by the DR YER 
Women's Auxiliary; the very lovely and 
traditional playing cards from W. Green . 

@ Now you can spin-dry small parts in con- 
Electric; the beautiful corsages from ; : “i : 
Rapid Electric presented by Mr. William tinuous fresh air in as little as 15 seconds, 
bryan, in person. Then the lasting desk Double-action drying with peak-efficiency 
evaporation gives smooth moisture-free sur- 
faces . . . reduces your finishing problems by 
eliminating the scarring frequently responsi- 
ble for costly “‘rejects.”’ 


pen, chosen by the Women’s Auxiliary 
and neatly engraved to give it a memor 
able status in the Ladies homes Thank 
you, W. Green Electric and Rapid Electric 


for your generosity and for the joy which 


Your operators will be able to boost pro- 
duction, cut costs way down when you in- 
you gave to all of us stall New Holland’s easy-to-run Model 20 

Following the Plato Party, we enjoyed Kreider Centrifugal Dryer. 

a super-luncheon in the Crystal Ball 


. SPECIFICATIONS: 
Room of the Hotel Cleveland. Everyone SAFER becouse of Mechanical and Electrical Contre! Features! 4 be we costen—O00, 


was delighted with the many treasures 440, 550 volta—2 





or 
. 3-phase — spins 75-lb 
and waiting to learn what will happen . enya y™  poyne 
Quiet V-belt drive 
Dorothy Fuldheim, World Famous News 30-blade suction 
. ; turbine draws air 
Analyst, addressed the group on “East is through spinner. . . 
West” in which she gave a vivid picture of ‘ Arc-welded steel-plate 
her t tol She | construction 
ver trip to Formosa 1 was charming Heavy-gauge woven 
Thursday evening brought the tradi steel mesh basket 
' : 490 Ih 
tional Banquet. The dinner was superb + me pnabna Just 


next After a very luscious luncheon 


Phe gifts appropriate, the all-girls’ orches under 5 aq. ft 


tra delightful. The evening was one w ee henge gm 
be es one which Te unlock cover and Machine cannet start Te stert spinner, Optional: J.1.C 

touched the last “cord” and the jolly remove basket, with open cover. operator must fret 
colorful, musical and educational conven operator must depress Ample clearance saicannoataias tot aie as om 
foot brake, stop allowed for quick 160° supplementary 
apinner loading heat: 2360-watt 

Send for illustrated 4-page folder. Address Dept. PM- 955 Chromalox, or steam 
in my own city, please allow me to add a Mew Hellend Machine Compeny, New Hellond, Pe 
little personal ending 


+ ~s a IN NEW HOLLAND MACHINE COMPANY 


the Women's Comssittes. ave anxious fen NEW HOLLAND, PA. 
you to know that you were truly. very FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 951 


friendly, gracious and co-operative visi 























Con 
trol: Mounted on right, 


tion was over 


And now, because the Convention was 











tors. Cleveland was more fun during the 


Convention week, because you lived with 


us Not only did we try to be yracpous to MEA 


you, but we actually had a good time 


executing all the activities spt butler ‘nnursion hgtlne 


Repeatedly you have heard me say to Designed for your acid pickling and electroplating solutions 
our vistlor You are wonderful I or other acid baths 
meant exactly that. whole heartedly This compact electric immersion heater unit is made of vITREOSIL® 
loday, | also want to say to the Ladic (pure fused silica) with corrosion-resistant cap. Designed for 
increased heat transfer per unit area; offers greater resistance to 
chemical attack. Ground wire inside VITREOSIL sheath for additional 
protection. Minimum safe immersion depth marked on sheath 
lo the friends we made—please keep VITREOSIL heaters can be custom designed for special 
us on your list and we shall keep you on applications. Write today for Technical Bulletin 19 and prices 


ours. In the Conventions to come, won't ee ee ee | 
you come and say “Hello” to us? That THERMAL AMERICAN FUSED QUARTZ CO., INC. 


18-20 Salem Street Dover, New Jersey 





Auxiliary You were wonderful" and a 
big “Thank You" to all of you 





a 

will be our lasting reward a 
And now, what about next year? We A 

ire looking forward to the Convention in q 

Washington Mrs. Mary Pierdon ha — Company 


ilready graciously extended an invitation 


to all of u We are confident it will be the 
best convention in 1956 za) 


(iratefully yours 


Name and Title 
Street 
45 City Zone State 


Frances M. Horeman ) 


SEPTEMBER 1955 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 952 1163 








AES News 


Practical Course in Newark 


A course in basic practic il electroplating 
will be Newark Branch 
of the American Electroplates 
during the Fall of 1955 in response to an 


spon ored by the 


“sopety 


urgent appeal for electroplating instruc 


tion by both members and nonmenbers of 


the Society bhe course will con mt of 


eleven weekly sessions meeting for two 


hours each on successive Tuesaday ey ening 
and ending on 
1955 hive ses will be 


devoted to preparation of the basis metal 


beginning on September 27 
December 6 jones 


for plating, four sessions will cover variou 
commonly used plating processes 
cosions will deal with maintenance and 
control of plating solutions Phe instruc 


tors, selected on the basis of their special 


BETTER 
FINISHES & 
COATINGS, 
Inc. 


268 Doremus Ave., 
Newark 5. N. J. 

122 East 7th St., 

Los Angeles 14, Calif. 


and two 


Schedule For Electroplating Course 


Meeting 


10.11-55 
10-18-55 
10-25-55 
11. 1-55 
11- 8-55 
11-15-55 
11-22-55 
11-29-55 


12- 6-55 


ee ii 


KtEP CONTAINER CLOSED 
ee .e wer 


Meeting Place 
Hy-Grade Plating Co 
Newark, N. J 
Oskite Products, Inc. (Labs) 
New York, N.Y 
Henson-Ven Winkle-Munning Co 
Matawan, N. J 
Metal Finish, Inc 
Newark, N. J 
Odskite Products, Inc 
New York, N.Y 
Royal Plating & Polishing Co 
Newark, N. J 
Pyrene Metal Finishers, Inc 
Newark, N. J 
Hanson-Van Winkle-Munning Co 
Matawan, N. J 
Sel-Rex Precious Metals, Inc 
Belleville, N. J 
Bart-Messing Corporation 
Belleville, N. J 
Kosmos Electrofinishing Research, 
Inc 
Belleville, N. J 


ae 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 953 


Subject Instructor 
Introduction to Electroplating D. S. Carr 
Racking of Plating Work E. Wagner 
Metal Cleaning and Pickling G. A. Lux 


Polishing and Buffing J. Badeluco 


Barre! Finishing P. E. Kirchartz 
Electrocieaning and Phos- 
phete Coatings 

Copper and Dull Nicke! 
Plating 

Bright Nickel and Cnro- 
mium Plating 


G. A. Lux 
L. Donroe 


L. Donroe 
Analysis and Control of 
Plating Solutions 

Precious Metal Pleting Solu- 
tion Analysis 

Purification and Filtration of 
Plating Solutions 

Cadmium and Zinc Plating 


D. G. Foulke 


E. C. Rinker 

D. S. Cen 

M. W. Mitchell 
J, Kosmos 


ization in particular phases of electroplat 
ing, will be for the most part members of 
the Newark Branch 

A novel feature of the course is that the 
meetings will be held at various industrial 
Newark 


area 80 as to combine plant tours with the 


plants and laboratories in the 


The schedule for the 1955 course 
lable below 


mately 40 students have been accepted for 


lect ures 
is shown in the Approxi 
the course and certificates will be awarded 
at the Newark 


cember 16, 1955 to those students who 


Branch meeting on De 


have successfully completed the course 
The Electroplating course will be under 
the chairmanship of Dr. Dodd 8S. Carr, 
Assistant Director of Electrochemical Re 
search, Bart Laboratories Co., Ine delle 


ville 9, N. J 


AMERICAN 
ELECTROPLATERS 
SOCIETY 


eS Sr ml Olathe magne 


HANDSOME, NEW Sustaining Mem- 
bership Plaque was unveiled in June 
and sent to more than 300 firms currently 
supporting the AES research program. 
Each new Sustaining Member will re- 
ceive this innovated walnut-laminated 
plaque with individual firm name prop- 
erly inscribed. Upon renewal of mem- 
bership, a smaller date-plaque will be is- 
sued for hanging underneath the larger 
one. (Pretty hands belong to Miss 
Marie Citarella, bookkeeper and secre- 
tary tofthefE xecutive Secretary) 
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| PRODUCT OF 


3M 


New HONITE “Micro Cut” Compound 
gives super smooth finishes on 





| RESEARCH | 


Use HONITE ‘‘Micro Cut’’ Compound 
for Mirror Finish on Stainless Steel 
On stainless ‘Micro Cut’? Compound 
mirror finishes without darkening, prese 
the metal’ 


new 


rving 
s bright natural color, Impingement 


control prevents scratches and nick corner 


break is generated with NO dimension change 


ir? 4 Mu 
SCOTCH” Brand Pressure 
SCOTCH Brand Magneti« 
sives Underseal” Kubberized 
( ting Scotchlite Reflective She 


oa eting 
“Safety-Walk 


Non-slip Surfacing 


SEPTEMBER 


1955 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 954 


Zinc and aluminum die castings! 


Yes, now you can put a super smooth finish on zinc or aluminum 
die castings. New HONITE Brand “Micro Cut’? Compound 
contains a brand-new, superfine, natural abrasive (exclusive with 
HONITE) which assures a smooth finish on every die casting. 
And HONITE “Micro Cut” Compound can cut the ‘extra 
steps” from your barrel finishing operation, too. You can elimi- 
nate extra rinsing... extra coloring .. . extra labor! 

HERE’S HOW! On zinc or aluminum die castings, HONITE 
“Micro Cut”” Compound gently and quickly polishes out surface 
imperfections without “skinning’’ or exposing porosity and 
reduces impingement or nicking, because it holds the parts 
firmly in the chip mass during the run. You get a quality surface 
for quality plating on zinc die castings. . 
face on aluminum die castings. . 
or coloring! 


. a super smooth sur- 
. with no need for extra rinsing 


Write today for a demonstration in your plant of HONITE 
“Micro Cut’? Compound. 


Pee ese eS eS SF SF SF SF SF SF SS SS SS SF SS SS SS SS ee 
MINNESOTA MINING & Mec. Co 
Depr. FF-95, St. Pau 6, MINN 


Yes, I'd like a demonstration of HONITE 


“Micro Cut” 
Compound 


Send me free copy of booklet: “Facts and Figures Report on 
HONITE Barrel Finishing’, which contains complete in- 
formation about HONITE barrel finishing compounds, 


Name 


Address 


| 
i 
t Company 
i 
4 


emmeanesoueued 


i City Zone State 


1165 
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SG aa ac 


Bruce 
to the NAMI Ile is a 
New England 
Ma 


ociated 


Cavanaugh 


Warner is liaison representatiy 
with the the 
Vlatin Lr V orcester 


W. Cavanaugh of the General 


Svraciuse New York 
Law 


chamman of the committees 


Dr, WOR. Mever 
ALS repre 
mtional C.ounesl { 


md W. L. Pinner are 
entative to the Inter 


r Kle« trode position 


Pinner 


The only fitter on the market you can LEARN 10 OPERATE IN ONE MINUTE! 
CLEAN COMPLETELY IN LESS THAN 15 MINUTES! 


Solkex 
DOUBLE DUTY FILTERS 











Cuts finer cleaning time to Hess thee 15 minutes 


b. 
n 


Rex DOUBLE pt ry | 


outstanding advantages: 


Read 
P 


DOUBLE the an 
eed in tt rec 
Rex DOUR Lt pt ry “Fil ters 
the . uw element of 
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EDITORIAL BOARD MEETING 
A LIVELY SESSION 


The Kditorial Board held it meeting 
veland in the Statler Hotel on 
June 20 In attendance wer . we 
hovatis, R. D. Miller, bk. R. Bowerman, 
A. Brenner, L. Diveley, FF. Fulforth, 
Ww. 1. J. MeAleer, C. W. 
Ostrander, H. Wiesner, A. 
well as the new members of the 
Harr, J. Capuano, A. 
Coady, and F. L. Seott. 

Phe meeting got off to a shim 


with a discussion of policy (ser 


in Cle 


. Geissman, I 
Doria, a 
, 

Board: R. 


Logezzo, P. 


bang start 
“Trianh pore 
ented d the 


i report on this which pace 


fast-moving discussion 

Abner Brennet 
papers and three 
ilready for the 
Peter Kovatis pr should 
not allow the field to narrow lo this 
Diveley added that the charter of the 
Society defines us a Metal Finishers 
should fulfill the whole 
weed the then Progress in 


had 15 


in hand 


submitted that he 
research report 
Washington 

noted out that we 


mvyention 


ind that we scope 
Lagozzo proy 
the Finishing of Metals 
onded by Weisner and passed. FF. L. Seott 
asked by the help 
in the field of organic 

Dr. Ss. 
article reference department in PLATING 
with the August tissue, this de 
William 
branch In 
bonglish 


which was se 


was then chamman to 


Heiman had this to report on 


beginning 
partment will be compiled by 
Pucker of the RKochester 
Pucker expects t« 


probably 


journals and 


magazines. Dr. Heiman then went on to 


spe “ath of the 


which is still in the planning stage 


Specifications Department 


and much discussion 
editorial 


he viewers 


Many suggestions 
duties of the 
dutie s ofl the 


possibility of 


went on om the 
Board members 
und the 
papers in PLATING and a pro 


“what's new 


running review 
gram for a 
in the industry session” at 
some future time 


William 


nominee to fill out the one 


Pucker was suggested as a 
year unexpired 
appointment of D. Gray. 

Phe next meeting is 
1955 at the 
ID. ¢ 


cheduled for Sep 
tember 16 Hotel Statler 
Washington 

Chairman PL PL hovati 
of the lidit« 
for their distributions to the Society 


included, 1 


Cremsman and J. Winters. 


thanked the 
wial Board 
The V 
Ostrander W 


outgoing members 


Bowerman, ¢ 





WANTED—Chemist or Metallurgist 
to work at the Nationa! Bureau of 
Standards in Washington, D. C. as 
a Research Associate of the Ameri- 
can Electroplaters’ Society. Post- 
graduate work or research experience 
required and background in physics 
or physical chemistry is desired. 


Reply to Mr. Fielding Ogburn, 
National Bureau of Standards, Wash- 
ington 25, D. C 











PLATING 





AES News 


RESEARCH COMMITTEE MEETING 

On June 22 at 2:30 p.m. in the Hotel 
Statler in’ Cleveland, Ohio (during the 
t2nd AES Convention and the 4th Todus 
trial Finishing Exposition) the Research 
Committee met ina long and fruitful ses 
jon 

Dr. R. Mi. Wiek, who is the AES repre 
entative to NACE (Isc reported on 
the activity of the Corrosion Research 
Council and suggested the possibility that 
the ALS sponsor basic research in corro 
beth 

Phe Oil Spreading Rates Project (No 
12) at Columbia University, was voted t 
be continued on a motion by W. Meyer, 
econded by L. Gilbert. 

The committee voted that an increase 
in pay of National Bureau of Standard 
personnel engaged in AES research would 
be at the discretion of the chairman of the 


Research Committees 


ARS RESEARCH COMMIETTEL 

Past President C. Nixon reported that 
the present director of Project No. li wa 
leaving and that a replacement was being 
ought 

R. Racine reported that there were 313 
Sustaining Members as of June | as com 
pared to 3184 year before. Ed Bowerman 
suggested that the material used in the 
Exposition Research Booth be offered to 
speakers and added that it be sent to Na 
tional Headquarters and be made avai! 
able to spe akers as they need it 

P. Kovatis reported that the new Sus 
taining Membership plaque had been sent 
to Sustaining Members See pic else 
where in this section hovatis was in 
structed, on Chairman Borchert’s sug 
gestion, to submit to the ASTM a request 
that C. Sample continue as representa 
tive from ASTM B-8 to the Research Com 


Dr. Karl Serfass presented the 1955-56 
Research Plan 1 hve proposal culls fou ‘ 
balanced budget with and « spenditure ol 
$10.000 1 hve plan was approved, after 
the committee extended its thanks to Dr 
Serfass, and recommended that it be sub 
mitted to the Executive Board for final 
approval 

On the Task Committee on Reflectance 
Measurements and Surface Characteriza 
tions, kk. Bowerman said that a geometric 
approach was apparently not fruitful, but 
that he had yet to receive a final report 
from the University of Rochester in con 
He did pas 


around a panel showing acceptable sur 


nection with this proposal 


faces with haze and polishing marks 
Many other matters discussed, of course 

but after more than three hours of session 

Chairman Borchert adjourned the meet 


nig The next meeting of the committee 


SEPTEMBER 1955 


is scheduled for Friday, September 25 
1955 at National Headquarters in Newark 

Present at this meeting were: Chairman 
Borchert, E. Parker, R. Racine, M. 
Diggin, W. Blum, ©. Sample, bk. Bow- 
erman, L. Gilbert, R. Ehrhardt, A. 
Wrisberg, W. Mever, E. Serfass, G. 
Best, A. Dui Rose, Peter Kovatis; 
uest Executive Board members, R. 
Schaefer, F. Eddy, ©. Kellys by invita 
tion: F. Ogburn of the National Bureau 
of Standards, Dr. E. J. Smith of Michi 
in State Collew: I. Basile of the Lao 
Angeles branch and Past) President ©. 
Nixon. 


WILLIAM M. TUCKER TO 
EDITORIAL BOARD 

I po ‘ ivnation of Dan Gray of 
Oneida William Tucker of Eastman 
named to fill the one-year 

unexpired tern 
Dan Gray contributed immeasurably to 
the success of the Editorial Board during 
his two-year Lenure 
and it was” with 
some reluctance 
that his resignation 
wa accepted 
llowever the tn 
problem was to find 
as capable a man 
to complete hi 
term William 
Pucker is that man 
Pucker has been 
active in the ARS 


mee 1937 and has made lasting contribu 


Tucker 


tions to its work. His papers on plating 
are still referred to and at least one may 
yet become a classi« Hie was Vice-Chair 
man in charge of Projec ts Sand 7 (1907 
In 1948 he served as Chairman of the 
Research Directing Subcommittee and in 
1949-1950 he served as Chairman of the 
main Committee. Tle holds the Award of 
Merit. He is presently Chairman of the 
Project Committee, Project No. 14 
Pucker ts also a member of the Eleetro 
chemical Society, the American Chemical 
Society and the 


Vetal 


American Society of 


ERRATA 


In referring to their participation in the 
Production Engineering Show to be held 
in Philadelphia, September 6-16, Oakite 
Products’ release erroneously stated that 


them exhibit would oceupy Space No. 562 


Phis should have read Space No. 652 


On page 870 of the July issue, there ap 
peared a write-up of Lea Lectromag which 
read a precision instrument for meas 
uring thickness of non-metallic coatings 


such as zim el 


Phat word should have read non-mag 


neti 








RESEARCH 
PUBLICATIONS 


Available From AES 











Project Nol 
Reprints Serial No. 4 
Stopping of copper trom Various 
Base Metals, Parts | and Il 
he Vathers, 
C. be. Landwerlen 
LL. Martin 


Price 80.35 


Project No. 13 

Reprints Serial No, 13 

ffeet of Impurities and Puritea 

tion of bleetroplating Solutions 
i / huwing 
R. Rominshi 
& WW. Aing 


Price 30,40 


Project No 
Reprints Serial No. 16 
Determination of linpurtties on 
bles troplating Solutions Parts 
AV~AIX 
/ J. Serfass & 
Co-workers 
Price 31.00 


Proect No i? 
Reprints Serial No. 26 
Cleaning and Preparation of Metals 
for Electroplating, IV, V, VI & 
Vil 
Hl. RB. Linford & 
LB. Saubestre 
Price $3.50 


Project No 
Reprints Serial No. 2) 
Methods for testing thickness of 
Hleetrodeposits, IEA Tl 
i J Read A 
Ih. RR. Loren 


Prize $1.35 

Project No. 6 

Reprints Serial No, 28 

Porosity of Mleetrodeposited metals 
\. Thon, 
DG. Kelemen, 
L.. Yang, 
S. Dang 
LD). Dean 

Price 80.45 


Address Your Order With 
Check or Money Order To: 





AMERICAN 
ELECTROPLATERS' 
SOCIETY 


445 Broad St. Newark, N. J. 











Braneh News 


MELBOURNE 
Midsummer Night's Meeting 
Down Loder 

President P likotin 


meeting with 65 members and visitor 


opened — the 
present, on June 16 

Iwo new member were elected, CC, 
Coebel« and Meaker. All busines 
was then suspended to enable the three 
guest speaker W. J. Wynn, cost ox 
KR. Quinton and J. Harris, 
practical job plater to give their talk on 


countant: I 


Cisting in I lectroplating ifter which 
the meeting was open for general discu 

won After a long and lively discussion 
Walker proposed a vote of thanks to the 
pouker md conmpratulated them on a 


most eny thle and mformative evening 


MILWAUKEE 
\ Lively May Session 

The Friday, May 6 meeting was called 
to order with 45 members and guests pres 
ent The main order of business was 
election of officers to be installed at the 
Jianve meeting 

Iwo applicants were accepted as new 
members: John Monday and Wayne 
limple 

The Milwaukee branch annual meeting 
wos a great suceess and the President 
thanked everyone who contributed to 
making it a success 

H. Bornitzke announced that the new 
membership directory would be ready for 
distribution soon 


Assistant Librarian J. Severson intro 


NO ANODE SLUDGE 


with NEW Anaconda ‘‘PLUS-4”’ ANODES* 


(PHOSPHORIZED COPPER) 





WHY PLATING COSTS LESS! 
+] neo sludge 


+2 ne copper ‘build up 


in solution 


+3 smoother, denser 


( athode deposits 


+4 up to 15! 


‘ athode deposits 


more 











CORRODED ANODES 


or » 


Fire Refined Stoctwolytie 


Copper 


Phosphorized 


Copper Copper 


FOR FURTHER INFORMATION 


**Teugh Pitch’’ 


Here's a new copper anode for acid 
copper plating which eliminates 
“sludging off of copper particles to 
form sludge in the tank, “build-up” of 
copper in the electrolyte, and cathode 
roughness due to lodgment of copper 
particles. No “bagging” or diaphragms 
are required, 

In addition to overcoming these 
troublesome and costly acid copper 
‘Plus-4 
plate more copper per 


plating problems Anodes 
pound of 
moc and corrode to al small com 
pact “fish” with considerable saving 
in scrap “Plus-4 Anodes are fu 
nished in all standard sizes and shapes 
and cost no more than ordinary rolled 
copper anodes. 
SPECIAL TRIAL OFFER 
how you can get enough “Plus-4” 
Anodes to fill one tank, write to The 
American Brass Company, Water- 
bury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, 
Ontario 


for details on 


6143 


‘*PLUS-4’' ANODES 
ANACONDA 


made by 
THE AMERICAN BRASS COMPANY 


USE READER SERVICE CARD; INDICATE A 956. 


duced Ralph Petit of Chicago Thrift 
Etching Co 


Petit gave a very mlormative speech omni 


speaker for the evening 


the printing on anodic surfaces A vast 
number of sample panels were shown to 
typify each phase of the printing and 
etching of nameplates 

After a lengthy question period the 
meeting was adjourned and refreshments 


were provided by the Diversey Corp 


New Officers 

The June 3 meeting was called to order 
by President G. Schwemer with approx 
mately 55 members present Lhe secre 
tary’s report was accepted and L. Diveley 
installed the following «as the 
new oflicers: President-—H. 
Ist Vice-President —R. 
Vice-President —G. Einberger, Secretary 
C. Peter, Librarian — J. Sev- 


Ander- 


Branch’s 
lessman, 


Coodsell, 2nd 


lreasurer 
erson, Board of Managers— Ff. 
son. The past president was commended 
for the fine job he did for the year 

Phree applicants were accepted as new 
Ashmead Hl, Ken- 


neth Hess, Clarence Winters. 


members: Joseph 


The Secretary read all current corre 
spondence from other branches and also 
cautioned all members about paying their 
dues 

Librarian A. Linn introduced a panel 
of branch members as speakers for the 
evening The speakers and their subjects 
were: L. Diveley ‘Choice of Organic 
Finishes.” V. Mattacotti Choice of 
Plated Finishes and Specifications,” P. 
Ritzenthaler Engineering Aspects of 
Plated Coatings " C. Peter “Choice of 
Finishes for the Light Metals 

Phe panel drew a lively question period 
after which the meeting was adjourned 
Those present retired to a bullet luncheon 
ind beer provided for by the branch 

C. Peren 


Secrelary- Treasurer 





Important Notice to Members 
and Subscribers 


If you are going to move, it is 
necessary that the proper notifica 
tion be made, at the earliest possi 
ble moment, so that you may con 
tinue to receive your copies ofl 
PLATING without interruption 

Such notification should be made 
to headquarters by letter, post card 
or post-ollice form No. 22S, giving 
the old address as well as the new, 
with postal-zone number if any 
You should also notify your local 
post office on postal form No. 22 of 
your change of address. Both postal 
forms are obtainable at any post 
oflice 

As considerable time is required 
to process a change of address, you 
are urged to advise the PLatTing 
Circulation Department as soon as 
you know your new address, prefer 
ably three weeks in advance of 
moving 

PLATING 

Circulation Department 
445 Broad Street 
Newark 2, N. J 
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You see these words in just about every store you 
go into. They express what the owner feels—gratitude 
for your visit, and the hope you'll visit him again. 


These words just about sum up the way we feel about the many plating 
friends who stopped by our Booth at the 4th Industrial Finishing Exposi- 
tion in Cleveland. We thank them for coming to see us, and hope to see 
them again — soon. 


At our Booth, we displayed: 


@ Our New Germanium Rectifier—‘‘The Power Supply of Tomorrow 
—Here Today!” 


Rapid Selenium Rectifiers — Automatic programming, voltage 
sensing & bench models. 


@ Rapid Quality Components — The “‘hearts” of our units. 


Miss the show? We'll be glad to send you descriptive literature on any or all of our 
products. Just write to Rapid Electric Company, 2881 Middletown Road, New York 61, N. Y. 


THE NAME THAT MEANS Pete Faure t Yor c 


RAPID ELECTRIC COMPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 957 








Coils by 
STORTS 


42 STONE STREET 


all sizes 
all shapes 


all metals 


COILS for heating, cooling, rinsing, etc., Storts has 
fabricated many thousands of them to customers’ 
specifications. Storts experience and Storts high 


quality standards give you the utmost efficiency 


in fluid flow, heat transfer and long life utility 


in coils that are leakproof, structurally sound and 


accurately fitted 











“LLM © OR PORATED & 


Manufacturers of Welded Fabrications to Specification 





MERIDEN, CONN. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 958 








— 300 COMPANIES 





IS YOURS? 


ARE ACTIVELY SUPPORTING THE 
AES RESEARCH PROGRAM — 








PERMAG 


COMPOUNDS 




















TESTED 4 
apPpROvED 


In shop after shop, application 


CLEANING 


operations. 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 959 


after application, PERMAG Cleaning Compounds 
have taken all the guesswork out of cleaning 


Your problems in electrolytic and non- 
FOR electrolytic cleaning can be solved easily with 
the unique, unusually effective PERMAG 


ELECTROPLATING Soap Pre-Soaks. 


Investigate PERMAG Cleaning Compounds 
SHOPS today. Send us your cleaning problem for 
analysis and solution without obligation. 


hehe MAGNUSON 


PRODUCTS CORPORATION 
$0 COURT ST, BROOKLYN 1, N.Y 
in Conedea: Canadian PERMAG Products, Ltd, Montreal 





am 


Braneh News 


Sawin. t 


‘nt 


NEWARK 
In A Brewery 

The Newark branch assembled at the 
Sallantine Brewery forty strong for the 
last meeting of the year After a visit 
through the very fine establishment —beet 
and sandwiches were served while Don 
Foulke presented just as nontechnical a 
paper on Nickel Plating as one would ex 
pect of a speaker using a bar as a rostrum 

During the brief business meeting 
Thomas Wulff, Fremont L. Seott and 
Robert Fowler were elected members of 
the branch, Charles T. Smith trans 
ferred to Waterbury branch and Lewis 


M. Brown reinstated 


D. Ganonen Fours 


Secrelary 


WICHITA 
Peterson Talks on Waste Disposal 
At our meeting of May 25 we had 

Howard Peterson of Wallace & Tiernan 

“4s speaker 
Howard Peterson presented a well in 

formed talk on cyanide and chromium 

waste disposal problems concerning both 
large and small plants Ie cise ussed 


hexavalent chrome reduction with cop 


peras, sodium bisulphide, and = sulfur 
dioxide Also, the use of chlorine in 
oxidizing cyanide waste Peterson ex 


plained the process of a number of existing 
plants in our vicinity using Wallace & 
Diernan equipment to control cyanide and 


chromium waste 





The only business transaction was that 





a motion was made and seconded to ap 


prove the payment of $1.07 for a rubber 


stamp and $2.00 for post ards 





Fr. B. Sword 





Secrelary 








WANTED—Chemist or Metallurgist 
to work at the National Bureau of 
Standards in Washington, D. C. as 
a Research Associate of the Ameri- 
can Electroplaters' Society. Post- 
graduate work or research experience 
required and background in physics 
or physical chemistry is desired. 





Reply to Mr. Fielding Ogburn, 
National Bureau of Standards, Wash- 
ington 25, D. C. 


















PLATING 





Solution to tough polishing problems 


SET-UP WHEELS 
... the felt wheel by toaster 


... the abrasive grain by your 
favorite manufacturer 


Whether you work with metals as soft as aluminum 
or as hard as steel, it’s 20 to 1 your polishing applica- 
tions call for abrasive grains in the 120-240 range. It’s 
here that eye-appealing finishes are born — and it's the 
very range where Paramount Felt Wheels set up with 
the proper abrasive can do the most for you — both 
quality- and cost-wise. 

Discover for yourself why hundreds of manufac- 
turers call Paramount Felt Wheels the versatile work- 
horses of their polishing rooms — call your supply 
house today. 


BACON FELT COMPANY 


407 WEST WATER STREET © TAUNTON © MASSACHUSETTS 
Established 1825 "Felt Does It Better 


New 12-page catalog shows ways you can profit with felt 
write for your copy today. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 960 


, TECHNIL 
a plage Soluble Gold 


AT LOWEST COST, purify cyan- 
ide zinc plating solutions with 

















Regular use keeps zinc solutions constantly 
clear. Eliminates need for ANY OTHER 
purifying treatment. Brightens work. 





Write -Phone-Wire Collect 











Sulphur Products Co. Inc. TECHNIC INC. 
228 McKeon Way Providence, Rhode Island, U.S.A. 
Greensburg, Pa. JAckson 1-4200 
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“LIOQUISPRAY” saves 
you money over bar compounds 
* Nocrumbling or nubbins—all the compound goes on the wheel 


* Same regulated quantity applied 
* No machine downtime to change bars 


“LIOQUISPRAY” can mean to you 


Increased operator efficiency 

More uniform finish and fewer rejects 
Compound costs cut up to 50% 
Tremendous increase in buff life 


you should use “LIQUISPRAY” 

* Abrasives will not settle 

* No fire hazard 

* No clogging of idle guns 

* All the compound sticks to the wheel 

a * Leaves work free of dirt and easy to clean prior to plating 





Choice of heavy cut, cut and color, or color in either tripoli or stainless steel grades 


We invite your inquiry specifying your particular 
requirements. Trial samples available. 


GEORGE A. STUTZ MFG. CO. 


4420 CARROLL AVENUE, CHICAGO 24, ILL. 
‘Complete metal finishing equipment and supplies” 
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SEE YOUR PLATING SUPPLY HOUSE i i 
OSA \ CLEVELAND PROCESS COMPANY 


1965 EAST 57th STREET 


haw 
CLEPCO CLEVELAND 3, OHIO 
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iressure Moulded 
EOPRENE 


industrial Floors 





PASE, Re Pape Fl 
we tne: | sana leahc| sede ach] 9iea teens fea Asphalt Mastic Floors 


HOLE SIZE 


I PE EE A APS a PER Mpey: Acid Proof Mastic Floors 
792°" 32 40-716 4" “16 6-H | Mer 2 


STUD Size | “* 











Ferrolite Hot Mastic Floors 
MASKING PROBLEMS 4 IN COLORS 


OUR SPECIALTY! i Wii; ACID PROOF 


. 

Chi @ y OIL AND GREASE PROOF 
« 
. 


pee, Write for literature 


write ror FREE samete kit... 


MN, 4 ‘ bd ‘ 
2030 WEST FORT STREET Masking Serving Industry Since 1870 
DETRC 16, MICHIGAN 
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Important Clnccifies 


Advertisements 


N W Only “Help Wanted” and “Situations Wanted 
will be acoepted, Hates: $.20 per word, minimum 


iH ARS breach members and membersat 


large, in good atanding, are entitled to a total of 


three free advertisements in one year last day 

FROM lor mmerting advertisements m the lth of month 

preceding date of publication, When answering 

sdvertisements please eddress as follows: Box num 

THE CHEMICAL CORPORATION ber, PLATING, 445 Broad Street, Newark 2.N J 


Research Laboratory —sssisnrer ters extn apport Sug 





Ave to W Keply to Box SI, PLATING 


LUSTER-ON M ager ty } ted a me HW), > we cold spray” bonding 

with wide diversities sackyeround m im ‘. 

A new quick one dip bright-clear organic chemistry, non-ferrous metallurgy \ ape! plied with 

treatment for zine Used in very and electrochemistry embracing RAD, . -asdinary sp y equipment. 

dilute 2 olution to give a bright production and trouble-shooting Past 

attractive finish with good corrosion expenences melude chemical analysin, 

protection physical testings, metallography; refining, SAVES EXCESSIVE HANDLING TIME 
melting, casting and fabrication of precious REQUIRED BY HEATED 


and platinum group ie tals brazing and PHOSPHATE PROCESSES 
LUSTER-ON STAIN PREVENTIVE fluxing: decorative and controlled electro ¥ 


platings of base and noble metals on P Sere 
For the large olurne producer of zine jewelry and electronic tube « omponents. hospray minimizes 
plating \ ery economical finish Connecticut or New York City areas pre- cleaning and eliminates 


’ 


for long shelf lift Sugype ted use ire ferred Keply to Box S2, PLATING rinsing and drying. 


on electrical conduit outlet boxes 
CHEMIST, 36, 11 years’ inorganic indus 


plated sheet stock, wire screening 
trial « Aperience in litle» oneal *. veneral 


Phospray dries ‘‘dust 
physical and chemical commercial testing, free immediately, 
LUSTER-ON NL-C and plating (Cu, Sn, Ni, Cd, Cr) —solu- ready for application 
tion analyse, maintenance, trouble shoot- ‘ of final finish. 
A one dip bright conversion coat ng ing. descalers, cleaners Seeks position im 
for cadmium requiring no leaching New Jersey, eastern Penna., southeastern Phospray can be cut 
New York, and environs Reply to Box with thinner as high as 
83, PLATING . 
LUSTER-ON NS 3 to 1 without 


SALESMAN WANTED Automatic ma- reducing effectiveness. 
chinery manufacturer seeking travelling 

representative for hastern States; with Phospray has been 
knowledge of polishing, buffing and debur- thoroughly field tested 


for use on thin deposits Improves ring Give experience, age, present em- i t 

“ + ag vt. . 

clear lac quer adhesion ploy mentin fiestletter. Confidential. Re- V\ 1 {/ oe Specs 
\ oe 


ply to Box 34, PLA‘ ING 


‘The answer to “spotting out” troubles 
on copper ind brass plate especi ally 
under humid conditions Is suitable 


Phospray cuts proces- 
LUSTER-ON ALUMINUM SEALER (222-M) WANTED Nationally known manufac- sing time, reduces 


, turer of small metal fasteners wants chemi- finishing costs, and 
Produces a chromate film on alumi i 

chat cal engineer or chemist for technical con provides an easy 
num that provides excellent corrosion trol and development work in barrel plat- sure-fire bend ¢ 
protection and can serve as 7 es oo ” 


1 paint ing and related metal finishing operations ie fini 
bocame Now can be dyed in many at Ave about 25 30 with experience in elec organic inishes on 


tractive pastel color Meets Govern troplating Location Chicago suburban almost any metal. 


ment Spec. MIL-C-5541 area. Please send resume including edu- . TNs 


- %, Phospray is made 
: 4 


ary All replies will be treated conhden ° ond guaranteed by 
nga tially Reply to Box 55, PLATING Du-Lite, the metal 
*) oo Be ae 
WANTED—F oreman, hard chrome. Phil " _ finishing specialists. 


"cra? 


cation, work experience, and recently sal- 


adelphia area, permanent job and good 


Ask for literature ” | 
/ — Send a sample for opportonity Give details in first letter: 


{ree laboratory treatment 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 
Send me a sample of Phospray.. .[_] 
Send more Phospray information. .[_] 
Have your representative call... .[—] 


schooling, work history, salary desired 
Reply to Box S86, PLATING 

You'll also be interested in our 

Safety Division's line of industrial SALESMAN — Progressive Chemical 
skin cleaners and protectors Specialty Company Metal Finishing Field 
protect your workers and your ollers fine opportuntt y for N J sale “stan 
products. Literature available with a following. Lnvestment possible but 
not required Send complete resume in 
first letter. Employees cognizant of this ae 
ad. Reply to Box 87, PLATING — 


Address 

SALES REPRESENTATIVE — Wanted 

salesmen thoroughly acquainted with plat- 

li ing industry, to sell ¢ opper Core Chrome 
Plating Anodes Excellent opportunity . 


+ 
with one of country’s leading manulac- 
CORPORATION turers Additional nonconfleting lines t) ra } e 
may be carried Liberal compensation 


57 Welthom Ave., Springfield 9, Mess. plan. Reply to The Gilbert Tramer Co., 


Fy 
; 


7 





o 
= 
aseeeeeeeeeeecenacest 








1217 Main Avenue, Cleveland 13, Ohio. METAL FINISHING SPECIALIST 
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SR LL, 
Directory of AES Officers 
and Research Chairman 
ees OW | LS 


AES OFFICERS 


President 





CLYDE KELLY 
American Plating Company 
808 Keo Way, Des Moines, lowa 


First Vice-President DR. SAMUEL HEIMAN 
Philadelphia Rust Proof Company 
3227 Frankford Avenue, Philadelphia 34, Pa 
FRANCIS T. EDDY 


Pechnicraft Laboratories, [nc 


Second Vice-President 


Phomaston-Waterbury Road, Thomaston, Conn 


HERBERTH FE. HEAD 


Automotive Body Division 


Third Vice-President 


Chrysler Corporation 
Detroit 31, Mich 
Past President DR RALPH A. SCHAEFER 
Clevite Brush Development Company 
Division of Clevite Corporation 
54 E. 105th Street, Cleveland 8, Ohio 
Executive Secretary P. PETER KOVATIS 
145 Broad Street, Newark 2, N. J 


AES RESEARCH COMMITTEE 
Chairman LESLIE C. BORCHERT 
Houdaille-Hershey Corp., Detroit, Mich. 
P. PETER KOVATIS 
445 Broad Street, Newark 2, N. J. 


Secretary 





SEE KOSMOS FOR... 


K.E.R. COATINGS FOR ZINC & CADMIUM 
K.E.R. CHRO-MITE #4 


© Gives mirror brite finish 
© Protects against corrosion 
© Stain resistant 
© Outperforms similar coatings 


OLIVE GREEN G.C. 


® Maximum corrosion protection 
© Excellent paint base 
© Will pass government specifications 


l | NL UX (for zinc barrel and still plating) 


© Brightens 
© Purifies 
© Excellent throwing power 


CA 0 lL l X (for cadmium barrel and still plating) 


© Brightens 
@ Increases plating range 
© Eliminates burning 


KOSMOS 


Electro-Finishing Research, Inc. 


13 Valley St. Belleville 9, N. J. 
Phone: PLymouth 1-0049 
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“ . . the best book which has 
ever been published on the sub- 
ject," says Thomas R. Camp of 
Camp, Dresser & McKee. 


WATER Supply and 
WASTE-WATER DISPOSAL 


C. GEYER, Tl 
lol Hopk { ty 154 4 


r 


PLATING ‘45.2002 Sveets 


Members $13.00 Non-members $15.00 
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Anode Bags - Baffle Bags 
Basket Saver Bags 


OF EXCEPTIONAL PURITY AND UTILITY 


@ ALLIED bagsare standard 
throughout the country, yet are 
lowest in price 
Material especially known for 
strength treated for removal of 
starches, plastisizers, and leaf 
Anode bags of cotton nylon, 
vinyon, orlon, dynel and 
polyethylene 


BEAM-KNODEL CO. 


Distributors for 
HANSON-VAN WINKLE-MUNNING CO.'S 


“PLATEMANSHIP” 


A Complete Service for 


ELECTROPLATING 
POLISHING AND BUFFING 


CLEANING AND ANODIZING 


CA 6-3956-7 © 195 Lafayette Street, New York 12, N. Y 








\ We make more anode bags than al! other makers combined 
18400 MT. ELLIOTT AVE 
ALLIED INDUSTRIES CO. '“Siiecm'ss memcan ff 





SEPTEMBER 1955 USE READER SERVICE CARD; INDICATE A 970 


USE READER SERVICE CARD; INDICATE A 972. 


npROOF 
ACID Aveo — CONSTRUCTION 


é J 


CHEM QTEEL 


CONSTRUCTION COMPANY, INC. 


SEND FOR FREE DATA ON 


ACID-ALKALI-PROOF CONSTRUCTION 


And see how Chemsteel’s experience in the steel, chemical, 
textile and food industries can solve your corrosion problem 


economically, quickly, and correctly! 


USE READER SERVICE CARD: INDICATE A 97% 











Rx for SPOTTING problems 


THOR-0-WATER SHEDDING AGENT 


For use atter 4 opper ana Br $5 plating to tac ilitate 


arying and prevent spotting particularly in numiad 





weatner Alter this treatment g00ds c4n be stored 
4s |Ong 45 4 year In many instances, the lac quering 
process has been eliminated thr ugh the use ol this 


proaur t 


We rer ommend 4 ¢ yanide rinse 4nd dip in solution 
of Thor-O-Water Shedding Agent alter which 
goods can be safely stored for a long time 


Our Formula for Pr yper Cyanide Rinse, and Price 


and Pac kaging Information Cheerfully mailed, witt 


out obligation 


Another PROGRESS item in the line of 





THOR cwcrr cor 











77 South 5th Street Brooklyn 11, New York 
Telephone: EVergreen 8-5502 
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LEA GRIPMASTr,. 


Industry's Abrasive 


BONDING CEMENT 


for Wheels and Belts 


GREATER FLEXIBILITY 


— Finer Breaks 





lent that what you want in a wheel or belt 

@ condition that permits the abrasive groins 

to get into crevices and go around curved 
surfaces? A test of Gripmaster under your working 
conditions will prove it superior from 

this angle. Send for a generous size free sample, 
enough to let you make a convincing 

competitive test 


LEA-MICHIGAN, INC. 
14066 Stansbury Ave., Detroit 27, Michigan 
(A member of the well-anewe Lee Group of Finishing Specroleets) 


Sanne Siete hue () Please send vs your free somple of GRIPMASTER. 


Detroit 27, Mich. [_] Please send us literature giving full detoils. 


wwe Tithe = 


For ALL Your 
Metal Finishing Needs 
Depend on DAVIES 


The Southwest's Leading Supplier of 
Industrial Plating and Polishing 


®@ COATINGS @ CHEMICALS 
@ PLATING RACKS @ ABRASIVES 
@ EQUIPMENT @ ENGINEERING 





Davies 


lot & Manufacturing Co. 


4160 MeromecSt » MOhowk 4.9337 » ST LOUT' 


301 N. Market St. © PRospect 5423 * Dallas 1 


813 W. 17th St. © BAltimere 2128 © Kansas City 8 
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HOT??? 
Here are some really hot items! ELEC- 
TROPLATING KNOW HOW, the wonderful 
course in modern electroplating! TANK 
DOCTORS, tank mounting, solid plastic 
trouble shooting charts that save you 
time and money! WATER AND WASTE CON- 
TROL FOR THE PLATING SHOP, a plating 
shop must! The STRESOMETER, quickly 
measures the stress in the plate! The 
SUR-TEN METER, controls dragout losses! 
Write today! JOSEPH B. KUSHNER ELEC- 
TROPLATING SCHOOL, 115 Broad Street, 
STROUDSBURG 10P, Pa. 
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FOR SALE 
Slightly Used BUFES 


Loose and Sewed 
Air-Cooled 











iny Quantity 





MICHIGAN BUFF CO., INC. 


3503 GAYLORD AVE. DETROIT (12), MICHIGAN 
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|e Zainal 


CORPORATION — 


where New England 
turns for 
reliable service on 


fos ~ 








Sparkler Filters 

Pennsalt Metal Cleaners 

General Electric Rectifiers 
Chandeysson Generators 

Crown Rectifiers 


Heil Heat Exchangers and 
Chemical Resistant Tanks 


Columbia Ammeters and 
Rheostats 


Daniel Plating Barrels 
e Meaker Plating Machines 
e Stutz Plating Barrels 


e Republic Lead Anodes 


and sound engineering advice 





THE CHEMICAL CORPORATION 


Distributors of Industrial Chemicals 
Makers of 
Luster-on,” Pla-Tank” 
and Stripode 
Write for our new 
Metal Finishing Catalog 


80 WALTHAM AVE., SPRINGFIELD 9, MASS. 
a axe =] 
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AES Membership 
Report 


Elections 
CENTRAL MICHIGAN: Harry EF. An 
derson 
CHICAGO: Walter Janezewski, E 
McCormick, P. TH. Prete 
GRAND RAPIDS: Clifford Day, B. L 
Matz, Jr 
NEW YORK: [. Clinton, FE. VM. Moss, ¢ 
Paesano, L. Souzis 
PHILADELPHIA: W. M. Lilker, J. M 
Stone 
SEATTLE-PUGET SOUND: W.C. Me 
Indee 
SYDNEY: J. A surbaro, | A. Coker 
VM. C. Gibbs, H. J. Noel, L. Plelan, | 
Plottel, B pepper 
PORONTO: HK. Asselin, D. He. Billings 
G. Bisson, 1. Chapman D. W. Cox, J 
Cussens, W. J. Overy, BK. Salmon, I 
J. Stroud, J. hk. Watts 
MEMBER-AT-LARGE: W. bk. Lydick 
Jackson Miss ( I MeDonald 
Mexico, D. I Miss A. Palacios, Mex 
ico, D. FL; C. A. Salido, Mexico, D. I 
J. P. Serrano, Mexico, D. | hk. M 
Velasco, Mexico, D. | S.C. Weathers 
Charlotte, N. ¢ 
Reinstatement» 
PORONTO: W. Hl. Cresswell, W. oh 
Huffman 
Pransfers 
BUFFALO: BR. M. Burford to Pittsburgh 
kK. C. Merrill from Rochester 
ST. JOSEPH VALLEY: BR. Eb. Parkinson 
from Chicago; C. Smith to Columbus 
MEMBER-AT-LARGE: T. A. Chemor 
from a Subseriber 
Resignations 
BALTIMORE-WASHINGTON: L 
Kingsbury 
CINCINNATI: Ronald L. Griffith 
COLUMBUS: D. E. Evans, Jr, KO B 
Lose, L. FE. Noll, A. B. Timmons, Jr 
A. B. Tripler 
DETROIT: M. Baty, C. 0. Birkhold, 
H. Cullen, M. J. Gardynik, KR. J 
Croeckel, ¢ W. Horn, I Klatzke, H 
Schuetzman 
PORONTO: J. A. Blair 
Suspensions 
CENTRAL MICHIGAN: KK. Fe. Tobin 
CINCINNATI: David L. Kaplan (Armed 
borces 
NEW YORK: J. J. Vincent 
PHILADELPHIA: M. J. Warwick, Jr 
SOUTHEASTERN: BK. Wilson 
SAN FRANCISCO: W. A. Nairn 
TOLEDO: D. Caputo, ©. Cole, W 
ehman 
WICHITA: BR. L. Graham 
MEMBER-AT-LARGE: A. Bosley, I 
FF. Carter, Dr. KR. Cransberg, BE. Grun 
feld, Harry A. Mackie, A. G. Ochoa, J 
Riley, A. S. Santiago, H. Wijsman 
Deaths 
SYRACUSE: KR. J. Hilgenberg 
MEMBER-AT-LARGE: H. Whitfield 








Available for Immediate 
Shipment, Attractive Values 


THE FOLLOWING EXCELLENT REBUILT AND 

GUARANTEED ELECTROPLATING MOTOR GEN- 

ERATOR SETS AND RECTIFIERS, WITH FULL 
CONTROL EQUIPMENT: 


PLATERS 
7500/3750 AMPERE, 9/18 VOLT, 
HANSON-VAN WINKLE-MUNNING, Synchro 
nous 
6000 3000 AMPERI 612 VOLT 
CHANDEYSSON, Synchronous, Eaciter-in 
head 
5000 2500 AMPERI 6/12 VOLT, 
CHANDEYSSON, Synchronous, E-xciter-in 
head 
4000/2000 AMPERE, 6/12 VOLT, 
CHANDEYSSON, 25° C.. Eaciter-in-head 
3000/1500 AMPPRE, 6/12 VOLT, 
COLUMBIA, Syne hronous 
2500/1250 AMPERE, °%/18 VOLT, 
ELECTRIC PRODUCTS, Synchronous, Ex- 
citer-in-head. 
2000/1000 AMPERE, 9/18 VOLT, 
ELECTRIC PRODUCTS. 
1500 /750 AMPERE, 6/12 VOLT, HAN- 
SON-VAN WINKLE-MUNNING, Synchro- 
nous, E-xciter-in-head 
1500/750 AMPERE, 12/24 VOLT, 
CHANDEYSSON, Synchronous, Exciter-in- 
head. 
1000 /500 AMPERE, 6/12 VOLT. ELEC- 
TRIC PRODUCTS. 


ANODIZERS 
4000 AMPERE, 40 VOLT, CHANDEYS- 
SON, Exciter-in-head. 
1000 AMPERE, 40 VOLT, CHANDEYS- 
SON, 25°C. 
1000 AMPERE, 30 VOLT, IDEAL, 
Exaciter-in-head. 
750 AMPERE, 60 VOLT, HANSON- 
VAN WINKLE-MUNNING, Synchronous. 
E-aciter-in-head. 
500 AMPERE, 25 VOLT, CHANDEYSSON, 
Synchronous, E-aciter-in-head. 


RECTIFIERS 

2000/1000 AMPERE, 6/12 VOLT, 6. E.., 

COPPER OXIDE, with Manual Control. 

2000/1000 AMPERES 6/12 volt G. E., 

brand new selenium stacks, with “On- 

load” Automatic Voltage Regulator. 
—@GREEN SELECTOPLATER, 1800 AMPERE, 

12 VOLT, 220/3 /60. 

UDYLITE-MALLORY, 1500/750 AMPERE, 

6/12 VOLT, Control 


SPECIAL 
20° « 4 « 3’ H-VW-M Semi-Automatic 
for nickel 
RANSOHOFF SPIRAL HOT AIR DRYER, 
H-VW.M Full Automatic Rack Plating 
Machines approx. 90’ long, 39’ lift 
H.VW-M Automatic Cleaning Cycle 
40’ long, 39” lift 
Production Pipe Polishing Machine 
Model 101, Motorized. 
RONCI Enmamelers, No R.100 and 
No. R-200 
1—K-4 SEMI-AUTOMATIC BUFFING 
MACHINE. 
}—U. $. ELEC, TOOL, Mod. 110, TWIN 
ISHP POLISHING LATHES 
I-——MODEL “A” PRESSURE BLAST 


Above is partial list only. Write to 
us for all your requirements for 


Plating, Anodizing and Metal Finishing 


WIRE —PHONE—WRITE 


M. E. BAKER CO. 


25 WHEELER STREET 
Kirkland7-5460 CAMBRIDGE 38, MASS. 
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SAVE ON SUPPLIES 


12 GAL. SEMI HARD RUBBER CON- 
TAINER . . . OUTLASTS STONE- 
WARE JARS OR CROCKS . 
WON'T CRACK OR BREAK—NO 
SPILLAGE LOSS .. . AND SAFER. 
IIMENSION 14” WIDE 


MHICKNESS yt 








Ly $45 90 


. et STEEL BASKETS 
CLEANING AND PLATIN 
$15.95 15” deep, 12” dia 


Rugged PLASTIC- COATED Pails-Dippers 


Will withstand prac- 
| tically all acids and 
alkalies—handy for 
transporting materials to 
tanks 











“Costs less than rubber 
—Longer service than 
enamel” 


ORDER NOW 
$3.30 'E $6.95 


PLATING PRODUCTS C 


1509 NO. WASH 
* KOKOMO, IND 
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YOUR PLATING RACKS 
ra Ys), tL 


(a plastisol formulation) 


No other coating for electroplating racks can match 
chem-o-sol, a plastisol formulation. Consider these benefits: 


@ Exceptional heat and chemical resistance 

@ Outstanding abrasion resistance and toughness 
@ Will not contaminate plating solutions 

@ Resists chlorinated degreasing solvents 

@ Formulated for ease of application to racks 


This is another of the specially formu- 
lated chem-o-sols from our labora- 
tories. For information on other jobs 
that chem-o-sol can do, 

Write for Bulletin 141. 


Chemical Products 4? 7 


CORPORATION 


KING PHILIP ROAD @& EAST PROVIDENCE a 
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The New 
“DERMITRON” 


NON-DESTRUCTIVE 
THICKNESS TESTER 
FAST 
ACCURATE 
PORTABLE 


COMPACT 
DIRECT READING 


Naame FOR METALS ON METALS 
NON-CONDUCTORS ON METALS 
METALS ON NON-CONDUCTORS 


IH 


ating 4 7) shuns nn ~y OA The fir apt sm non 

e te ster whi sh giv ot st oy direct readings of 

stions as silver on brass. copper on zinc, metallizing 

m metals without the use of chemicals 
A barrel load of 
bright nickel 
with a nickel’s 
worth of 


* aie 


WRITE FOR FULL INFORMATION 


UNIT PROCESS ASSEMBLIES, INC. 


Manufacturers of Periodic Reverse Units and 
Electronic Equipment for the Plating Industry 


75 EAST FOURTH STREET ¢ NEW YORK 3, N.Y 
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CORROSION RESISTANCE UP 30 TO 100% 
With Nickelite you can get 13 to 22 hours of 
with 0.00006 inch of 
instead of Il to 


salt spray exposure 


barrel nickel, 13 hours. 


Actual salt spray tests show even creater 


improvement with thicker deposits. And 


you're saving money, too! 


WRITE FOR FREE FOLDER ON 
MODERN BARREL PROCESSES 


Concentrated to quadruple 


strength you 


don’t ship, store or handle water! Shipping 
‘ arbov 
Stable, efficient, easily stored, easily 


a capful of Nickelite is 
barrel load of nickel 


59 E. 4th ST. e 


weight cut 275% no depor ts, no 
returns. 


used enough for a 


NEW YORK 3 
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SEELEY 
BUFFING COMPOUNDS 
ESPECIALLY | DEFLECT THE DIFFERENCE 


TO PLATING ° 


a Assured Economy 


PICKING 
APPLICATIONS Dependable Uniformity 
€ 


IMPERVIOUS wile 


“numping-x-changers 


. are completely fabricated and tested at our 
factory, ready for immediate operation in your 
plant. Pumping-x-changers are produced from 
standard IMPERVITE heat exchangers in con- 
junction with standard line of virtually leak-proof * 

IMPERVITE centrifugal pumps. Improved IMPER- 
VITE is immune to attack of practically all cor- 
rosives. Write for additional data. E. E. SEELEY COMPANY, INC. 
SOLON, OHIO Bridgeport 1, Conn. 
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Bar — Liquid— Greaseless 
Tumbling Abrasives 


31769 AURORA RD. 
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FURNACES FOR SALE 


Complete @ Like New © Immediate Delivery 





Complete Line of SISAL BUFFS 


BIAS- CONVENTIONAL AND 
BIAS METAL CENTER IN 5” 
AND 7” CENTERS 





“‘As Good As Any—Better Than Most’ 


BUFF CO. 


3506 HEATHCOTE AVE., NEW YORK 69 
Telephone FAirbanks 4-7570 











ATTENTION JOBBERS: We have choice territories available. 





Call or write today. 
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G. E. ROLLER HEARTH 850 Kw 
1650 deg. F, 5’ wide, 18" high 
35° long, 80° cooling 

G. E. ROLLER HEARTH 465 Kw 
1650 deg. F, 5' wide, 18" high 
20° long, 40° cooling 

G. E. PUSHER 240 KW, 1650 deg F 
4’ wide, 12" high, 22° long 

quench conveyor 

4000 C. F. H. EXO GENERATOR 
with each above furnace 

YOUNG BROS. GAS RECIRC 


6’ wide, 24" high, 45° long, 





CONVEYOR BELT, 1000 deg. F, 
New 


UDYLITE DIPPING MACHINE,1.12 
station rotary type 

UDYLITE 1-14 station rotary tine 
plating unit 


DRYING SYSTEM OVEN 450 deg 
F, 13° wide, 7' high, 64’ long 


DRYING SYSTEM OVEN 150 deg 
F, 10' wide, 9 high, 52’ long 


500 C. F. H. Westinghouse Endo 
thermic Generator 


SURF. COMB. GAS BOX, 30" wide 
18" high, 36" long, 1800 deg. F 


PAPESCH & KOLSTAD, INC. 


10707 Capital Ave, Oak Park (Detroit 37) 


Phone Lincoln 11100 











LOOKING FOR A BETTER FINISH? 


TAILOR-MADE 
BUFFING AND POLISHING COMPOUNDS 


for Aluminum, Brass, Copper, Stainless Steel, 
Carbon Steel, of etc 
CAKE, DIP AND SPRAY 
CEMENT AND THINNER 


for setting up wheels, belts and rolls 


HARRISON & COMPANY, INC. 
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n 4 type 
RUST Improve 


eliminate co 


an often be 








HAVERHILL, MASSACHUSETTS 


INDUSTRIAL 
CANTON 


f PROTECT METAL PARTS 
BEFORE AND AFTER PLATING! 


SWIFT RUST-RESISTING DIPS are available 
for every applicatior Avoid 
product appearance 
tly rejects 


~ 


SWIFT RUST-RESISTING COMPOUNDS 
ised in place of + 
ve oraani oatinas 


ore exper 


Send for literature. 


CHEMICAL COMPANY 


CONNECTICUT 
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99.75% MIN. $O,.........0.1% MAX. 


When a commercial chemical runs 99.75% pure, the user 

need not ordinarily concern himself about the remaining 0.25%. In 
chromium plating, however, the 0.25% is important because 

it includes whatever sulfate is present. 


While the maximum amount of sulfate permitted in Mutual Chromic Acid is 
only 0.1%, average production is well below that figure. Furthermore, 

the sulfate content varies but little from drum to drum. 

No other impurity exceeds 0.01%. The balance represents a trace of moisture 
which, of course, is harmless. This close attention to small 

details is one reason for the wide acceptance of the Mutual label 
wherever quality chromium plating is performed. 


Sodium Bichromate * Chromic Acid * Potassium Bichromate 


MUTUAL CHEMICAL DIVISION 


——~—«—~«=«wws ALLIED CHEMICAL & DYE CORPORATION 
99 PARK AVENUE « NEW YORK 16, N. Y. | 
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DIESEL seein tind Future Meetings 
finishers needs! September 12-16—Instrument Society of America, 10th An- 


nual Instrument Conference and Exhibit, 
Chemicals (Technical and CP. grades) Shrine Exposition Hall and Auditorium, 
Los Angeles, Calif 
Nickel Selts Trichlorethylene September 14-16— Porcelain Enamel Institute, 17th Annual 
All Cyanides Caustic Sode & Potash Shop Practice Forum, Ohio State University, 
Columbus, Ohio 
Every Acid Pumices September 19-22—American Institute of Mining and Metal- 
lurgical Engineers, Industrial Minerals Divi- 
sion, Asheville, N.C. 
BRIGHTENERS FOR ALL SOLUTIONS September 25-28 — American Institute of Chemical Engineering, 
Regional Meeting, Lake Placid Club, Lake 
g 
Anodes (all forms and sizes) Placid, N. Y 
. : AES 
Nickel Cadmium September 16—Plating Editorial Board, Hotel Statler, Wash- 
Zinc Copper ington, D. C 
Tin Silver September 23—AES Research Committee, AES Headquar- 
ters, 445 Broad St., Newark, N. J 
Brass Lead-Antimony June 17-21, 1956—43rd Annual Convention of the A merican 
For Chrome Electroplaters’ Society, Hotel Statler, Wash- 
NEW AND USED ington, D. C. . 
ED EQUPMENT June 17-20, 1957—44th Annual Convention of the American 
' Electroplaters’ Society, Sheridan-Mt. Royal 
Prompt Deliveries Complete Stock at all times Hotel, Montreal, Canada 


May 19-22, 1958—45th Annual Convention of the American 


DIESEL CHEMICAL COMPANY Riectsoplsten’ Society, Sheraton-Gihoon 


578 p Carroll St., Brooklyn, N. ¥ MAin 2-0703-4 June 14-18, 1959—46th Annual Convention of the American 


Electroplaters’ Society and 5th Industrial 








“A trial will convince you” Finishing Exposition, Detroit, Michigan; 











and 5th International Conference on Electro- 
USE READER SERVICE CARD; INDICATE A 992 sas 
deposition. 


; Zialite 


4 for NICKEL PLATING 
e The one bath especially designed for plating DIRECTLY 
on ZINC, LEAD, ALUMINUM, BRASS, COPPER 
end IRON. 
50-2400 GAL/HR. 


nnoee Oeeee ; a ey el for HARD CHROMIUM 
a to USE Zialite ADDITION AGENTS 
Totally Enclosed Motor . Harder deposits. Increased throwing power. Less 
portable Wt. 150 Ib sensitivity to sulfate content. Exceptionally fine results 
2'x2'x 2’. plating anything calling for Decorative or Hard Chrome. 
Distributors in principal cities 
Write for Seater ZIALITE CORPORATION 
——— 9 — PARTIAL List OF MODELS 92 Grove Street Worcester 5, Mass. 
Mode! 


($1.5 50 
gal hr eat eet 
tSi.10 100 gal ‘he 12°16 mt +. 


AS 
Astaos | gopgalhe | 2'xzaa" | 135 be ‘ IMPROVE YOUR PLATING 
RLS.1200 1800 gai he ar Be 150 Ibs : 

I 


2'«d'x s 
¥ | 300% WITH PERIODIC-REVERSE UNITS 














Roted Capacity » Overall Sie » Weight USE READER SERVICE CARD; INDICATE A 994. 





SERVICE Filters practically any acid or alkaline solution from 

pH 0 to pH 14; removes particles down to one micron in size 

Strainer stops metallic objects 

DESIGN .. . Filter Assembly fabricated of stainless steel 316, FINEST QUALITY 
high temperature lucite, rubber-lined, Haveg or Sethrin® resin 

Filter Tubes of cotton dynel, porous stone or porous carbon 

Pumps fabricated of Hastelloy, stainless 316 or plastic centrifugal 

or self-priming. Motors drip-proof, totally enclosed, or explosion 

proof, 110 or 220 volt, single or three-phase, 50 or 60 cycle, sleeve 


or ball bearing. Hose special acid and alkali resistant. Base — WRITE FOR INFORMAT 


Linen Phenolic laminate on rubber tire ball bearing casters 


Setheo manuracturinc company am, UNIT. PROCESS ASSEMBLIES, INC. 
72 Willoughby Street + Brooklyn 1, New York ' ating Industry 


75 East Fourth Street New York 3, N.Y. 
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producers of plated diecastings 
in the automotive field lower 
costs and reduce rejects to lesd 
than 1% while producing the 


in their history? 
They used the following com- 
plete MacDermid Iucornorated 


cleaning cycle. 








Soak Clean — METEX 203X 


Heavily impacted buffing compound is removed 
in Metex 203X emulsion, which is used 5% by 
volume with water, at a temperature of 140 F.A 
mineral solvent layer is floated on top usually 


Y2 to 1” in depth. Immersion time 1 to 2 minutes. 


If emulsion cleaning is not desirable for any rea- 
son, Metex S-402 is recommended. Metex S-402 
is a liquid solvent used 2-4%/ by volume at 150- 
160°F. Slight agitation is highly desirable. Re- 


moves buffing compounds in one to three minutes. 
Spray Clean — METEX D SPECIAL 


A highly inhibited alkaline spray cleaner that will 
not tarnish etch, or discolor highly buffed die- 
castings. Used | to 2 oz. per gallon at 150’F. 


If added detergency is required, METEX A SPE- 
CIAL is recommended, as it may be used as high 
as 4 oz./gal. at 150 F. without foaming. 


Electrocleaning — DYCLENE ES 


Heavily inhibited alkaline reverse electrocleaner. 
Will not etch or discolor at 8 oz./gal., 190 F., 6 


: volts, even for prolonged cleaning periods. When 
ie DERMID used anodically, perfectly activates the zinc sur- 
face so that the resultant electroplate will be 

Onco yo rated, o 


bright, adherent, and will not blister. 
WATERBURY 20, CONNECTICUT 


FOR 33 YEARS 





RECTIFIERS 


Whether it’s 6, 9 or even 48 volt output 

require ... whether your choice, based on 

nomic considerations, calls for a selenium or 
ium type of rectifier .. . 


NEW H-VW-M 
GERMANIUM 
RECTIFIERS 


Designed for 24-hour-a-day service 

at full capacity, H-VW-M German 

ium Rectifiers have numerous voltage 
ratings from 12 to 48 volts for standard units and an 
even wider range for special units. Current outputs 
are from 1000 amperes up. Principal features of the 
germanium junction are its very low voltage drop 
high inverse voltage rating, and very small reverse 
current 
@ Outstanding efficiency and voltage regulation — 
Greater than 90% efficiencies at full load. Voltage 
regulation better than + 5% from no load to full 
load without special additional controls 
@ Several types of controls — Single wheel manual! 
tap switch, motor-driven tap switch, or motor-oper 
ated, oil-immersed, continuously variable auto-trans 
former controls — whichever fits the plating require 
ment most economically 
@ Cooling — Simple forced air cooling by sturdy 
updraft fan mounted in top 
@ Electrical protection — Safeguarded from overloads 
and DC line shorts by replaceable link-type fuses in 
the output circuit; thermal overload switch and mag 
netic contactor complete the protection 


Write for Bulletin GR-100 


H-VW-M 
SELENIUM 
RECTIFIERS 


For voltage output re- 

quirements ranging from 

6 to 48 volts, from 15 
amperes and up — bench, self-contained, or remote con- 
trolled. Economical, efficient, dependable, and simple 
to operate 


@ Greater effective selenium plate area per ampere 
— Limits rise in stack temperature to insure long life 


@ Electrically balanced selenium plates — Only elec 
trically identical plates are assembled into same stack 
for greater efficiency and durability 


@ Corrosion protection — Special fungus and mois 
ture proof coating guards against deterioration of 
stacks and transformers 


@ Adaptability — Auto-transformer in regular units 
can be used for either 220 or 440 volt input 


@ Electrical protection — Complete overcurrent and 
undercurrent protection. Thermostats guard against 
overheating 


@ Forced air cooling — Same efficient cooling system 
as in germanium rectifier cools both selenium stacks 
and transformers, adds safety 


Write for Bulletin ER-107 


There's an H-VW-M unit to cover ewery DC low-voltage requirement. One 
more reason why — when it’s a question of equipment or supplies — the metal 


 PLATEMANSHIP * 4 finishing industry always thinks of H-VW-M first! 


Your H-VW-M combinafion 


HANSON-VAN WINKLE-MUNNING COMPANY, MATAWAN, WN. J 


of the most modern testing Plants: Matawan, N. J. * Grand Rapids, Mich 
and development laboratory SALES OFFICES: Anderson (ind.) * Baltimore * Beloit (Wisc.) * Boston 


of over 80 years experience Bridgeport * Chicago * Cleveland * Dayton * Detroit * Grand 


in every phose of plating Rapids * los Angeles * Louisville * Matawan * Milwaukee 
and polishing—of ao complete New York * Philadelphia * Pittsburgh * Plainfield * Rochester a) ee 
equipment, process and sup St. Louis . San Francisco . Springfield (Mass . Utica 


ply line for every need Wallingford (Conn 
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